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ot the Natural Hiſtory of the 
: Prevailing Strata, and of the 
. Principal and molt intereſt- 

ing Phænomena upon and 
ſurface of our 


within Fa a 
| Globe. 


Wurd a gentleman takes a walk through 

his eſtate, or rides from home, he be- 
| holds various phænomena upon the face of the 
globe, which ſurpaſs his comprehenſion. In one 
place, he ſees the rocks diſpoſed in regular ſtrata, 
but when he advances a little way forward, that 
beautiful regularity is broken, and AY _ 
pears but diſorder and confuſion, 


Two EK - A 2 EN Na 2 


r to e difarace of x pa that we ſhould 
live ſo long upon the face of this globe, derive all 


our nouriſhment and all our conveniencies from 
tit, and yet look upon the phænomena which it 


_ exhibits with an unintelligent gaze. 
There is no room for this complaint in the 


2 


other kingdoms of nature. A truly intelligent 


and ſucceſsful ſpirit of enquiry and reſearch has 


made great and wonderful progreſs in other 


branches of natural knowledge; but we are ſtill in 
a ſtate of infancy with regard to Mineral ſcience. 


Many fine things indeed have been ſaid upon 
this ſubje& by confident ſyſtematic theoriſts, and 


by ſtudious, but inexperienced philoſophers, which 
are diſproved by obſervation and experience. It 
may be held as a maxim, that extenſive, and ſa- 


tisfaftory knowledge of this ſubject is not to be 


gained at home. 
Our powers are weak, limited, and imperfe&t, 
and the ſubject is vaſt, comprehenſive, and vari- 


ous; and therefore we cannot, in the retreats of 
philoſophic retirement, bring it near enough to 


examine facts. If we would wiſh to attain com- 


petent degrees of knowledge in the hiſtory of the : 


mineral kingdom, we - muſt ſurvey: its territories, 


we mult follow the example of eminent profici- 


_ ents in other branches of natural hiſtory, who 
take a ſmall Portion of the ſubject of their en- 
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ful and curious diſcoveries are made in the 
animal and vegetable kingdoms. I have in ſome 
meaſure followed this method in my hiſtory of 


the mineral kingdom; and as 1 have ſeen much 


1 ſhall ſtate a conſiderable number of facts, 
drawn from my own obſervation and expe- 


- rience, for the entertainment and MENT La . ; 


the intelligent naturaliſt, | 4 


In the proſecution of this . L will 4 | 


the mn weihen 


Ln . a a view. of the prevail. ny 
ing rocks and ſtrata of this iſland, to ſee. which 


CCC 
parts piece meal, by which method many uſe - 


of them are regularly ſtratified, and which of + : - 


them are mY with * Ufſereat Is 2 of W wp 11 
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11. 1will give the Une biſtory of 4 at- | 


fication of our globe, of the bearing, ſlope, and 
_ eontinuity of the regular ſtrata, and of the fiſ- 


Hanes, ona 7 1 and other Wann of © 


m. 1 will examine wont of the We ſtem 
of Count Buffon, &c. upon this ſubject, to ſee 


how it correſponds with the real ſtructure of the 
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IV. I will treat of the natural hiſtory of moun-· 
eee their interior and exterior ſtructure; 
and I will examine and explain the external 988 


cavations; an I hope, that wht I "Way to . 
upon this ſubject will convey light and convic- 


* 


tion to the e and candidd. 
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15 v. I will examine rags BE . figure, ad 
quality of the larger grains and fragments which 
are found in the compoſition. of our rocks and 


ſtrata. 


VI. I will ſele& foals: particular f frata for enn. 


mination. 


VI. I will offer a few obſervations AR 
ſeveral other intereſting ſubjects relating to the 


mineral kingdom, e which is a Os on 
yy * e 15 


In purſuing the method laid down, 1 ba am 


I. To begin . view of the 
prevailing rocks and ſtrata of this iſland, to ſee 


which of them are regularly ſtratified, and which 
of them are not, with the different degrees of ſtra« 


tification. And I will begin with the whinny - 
and the argillaceous regularly ſtratified moun- 
EE.” tain 
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tain e for no other reaſon but . „ 
is more of it found in Scotland that of — other 
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The regularly ſtratified mountain with may be 

divided i inte o ſeveral e or ee noe 

. She as is md in 1 rata of midd- © 
ling thickneſs, ſtrong, hard and heavy, common- 


* of a black or blackiſh g grey colour. This ſtone 3 


is genera | y mixt with grains and particles of 
quartz, ſhirl, and i iron, though frequently in par- 
ticles ſo ſmall and ſo well mixed as not to be vi- 
ſible to the naked eye. This variety is common : 
in many parts of Scotland, in high and low lands, 
and is called <ohinftone, but though Tegularly 
ſtratified, it is frequently too hard and Tung to 
be ep nv quarried Tor rüble. Kone. ee 3 
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2. A ſort Under baden taal thid atk ws > 
feldom quite ſo hard; "nevertheleſs, this variety is 
much of the cx iality and colour ; it is al- 
ways regularly ſtratified, and commonly makes 
excellent ruble-ſtone for building. 


There is a curious: variety of this go found 
in the Highlands, and in ſeyeral places in the 
north and ſouth of Scotland, which may be cal- 
led ſtreaked or ſtripped, each ſtratum. of the rock 
heing compoſed of ſeveral ſtrips. of different CO 

 lours, | 
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© fours, commonly white and black alternately, 
frequently white and grey, and ſometimes diffe- 
rent ſhades of a lighter and darker grey. Some 
of theſe ſtreaks are not above the eighth part of 


an inch thick, and ſome are up to half an inch; 
but what is moſt remarkable of this ſtripping is, 
that the thinneſt of theſe ſtreaks ſpread out the 


Whole breadth of the ſtratum of ſtone regularly, 


ſo that, when you ſee a clean ſection of one of 
theſe ſtones broke acroſs the bed of the ſtrata, 
theſe variegations have much the appearance of 


_ fine ee cotton or other ſtuſffs. 


3. Haſtle-wohin, or 17 20 3 haftle-colour- 
ed argillaceous ſtrata, of which there are conſi- 
derable varieties; ſome of which have a fine cloſe | 


uniform texture, thin bedded, and often. contain · 


ing diſtinct impreſſions of various ſmall plants 


aire. 


between the laminæ or folds of the ſtrata, and 


| ſome are of a more coarſe , and grilly texture; 


and the .coarſer ſorts are. genera In. found in 


thicker beds than the former. 


4. Aſh- coloured LE mountain rock; 


| = fome varieties of which are found more hard 3 c 
ſtrong than the Nate, and ſome more ſoft and 


yr er. 


This ſpecies or "variety of the mountain took 
"A 


is very common in Any parts of the high and 


lowlands | 
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5. W ſtrata of a 2 * A pur- 
pliſh brown colour, of which there is a great 
variety both in reſpect of quality and colour; 7 
ſome of it being indurated to a conſiderable de- 
gree; but much of the purpliſh argillaceous ſtra- 


ta are ſoft and tender, and of a marly texture, apt 


to decompoſe or diſſolve to clay when expoſed to 


the air and weather. With this ſpecies or varie- _ 


ty may be ranked all the brown and reddiſh 
brown argillaceous ſtrata, of which there are 
great varieties; but as they differ little in quality 
and texture, and the diverſity of colour is end- 
leſs, I reckon, that it would be as uſeleſs as it 
would be difficult to enumerate them all; but 
they are generally all regularly m 


10 Blue, purple, aſh· coloured, and grey N 
of a fine ſmooth grain, and of a flaty or laminated 


texture. The ſlate rocks are generally compoſed _. 


of fine particles, and theſe particles are as finely 


put together, the ſtrata of them being extremely - 


regular, and of a fine laminated ſtructure, eaſily 


ſplit or cloven with the grain; yet ſo ſtrong, as 
with difficulty to be broken tranſverſely to the 
bed of the ſtone, We may reckon, that the 
Lace rocks are ſtratified i in the EO: degree f 
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perſedtion ; and from the finely | Jaminated tex- 


ture of the ſtrata, they cleave ſo thin and regular 
as to make a light durable and elegant covering 
for our houſes, The fine blue flate of Eſdale 
and Ballachyliſh, in the Highlands of Scotland, 

are well known, and the blue flate of Stobo in 
 Tweedale is alſo well known; but there is a fine 
purple late rock near ; 6 above Callender 

in Monteith, which is not ſo commonly known. 
This is a plentiful flate rock of excellent quality, 


and of a rich purple colour, which makes a moſt 


elegant and beautiful roof; but only a little of 


the looſe and ſhattery a of this rock has 
been worked. 


They have not opened the quarry to any depth 
to get good and ſolid ſlate. 


Theſe ſlates may be carted to Stirling-Bridge, 


and then Songs by water to any * of Bri- 


A Plate and ſchiſtus, of. which. there is a 


5 great variety, and a great quantity in many of 
our mountains and valleys. Some varieties of 
the ſchiſts or ſhivers are of the ſame colour and 
quality as the ſlates, the only-Aiſtinguiſhable, dif- 
_ ference being in the ſtratification. The ſtrata of 
late are found as regular and as finely laminated 


4 


as ſtone can be; but the plates and. ſhivers. on 


the contrary frequent exhibit nothing but a 


_ confuſed 


n 


e irregular "mals 3 ſome * it as if it were 
half ſtratified, and a great deal of it without the 
leaſt appearance of ſtrata ; and when there is an 
approach to regular ſtratification, it is to be ob- 
ſerved, that the ſtone itſelf approaches to the qua- 
lity of ſlate. I obſerved before, that there is 
more of the argillaceous than of any other parti- 
cular ſpecies of rock appearing in this country; 
and, among the varieties of it, the ſehiſtus is the 
only one that is not very regularly ſtratified. | 
There is a great variety of the ſchiſtus, both 
in colour and texture, which is not ſtratified at 
all. Some of theſe are found in prodigious thick 
beds of a friable texture, appearing like an indi- 
geſted maſs, frequently containing balls and irre- 
gular maſſes of highly indurated ſtones of vari- 
ous ſizes and colours. Some of the ſchiſtus are 
of a platy texture, ſeparating into ſmall thin 
ſcales and glazed. maſſes of various ſizes, all of 
dot to the gte n and in handling, Again, 
ſome of the beds of ſchiſtus appear in a thick ho- 
mogeneous formleſs maſs, without any intermix- 
ture of balls or other hard maſſes, and ſome of it 


contains ſmall maſſes of pyrites, quartz, &c. and 


I have ſeen much of the half or imperfectly ſtra- 
_ tified ſchiſtus in extenſive rocks, containing con- 


ſiderable quantities of fine quartz in diſcontinu- 


ous veins or ribs, and in miſhapen maſſes of vari- 
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ous ſizes. This variety of the ſchiſtus is fre. 
quently pretty hard, and ſome ſtrong beds f 
ſtone are often found in the beds of it; and - 


where it is mixt or ribbed with quartz, it is not 
- uncommon to find ſome maſles of lead ore in it. 
I have frequently ſeen fmall quantities of lead ore 


in rocks of ſchiſtus in the Highlands of Scotland, 


Kc. but I never ſaw it continue or come to any 
thing upon trial. I have ſeen great be of 
black ſchiſtus which had a very oily appear: | 


ſome of which will actually flame, but not con- 


ſume in the fire. Part of the oily or inſſammable 
_ ſchiſtus is of a ſcaly platy texture; and 1 have 


ſeen ſome of it very hard, and naturally ſeparat - 


ing into ſmall irregular maſſes of various ſizes 


and ſharp angles. But it would be both tedious 
and uſeleſs to enumerate all the varieties of the 
ſchiſtus which I have ſeen as 00 OO - quality, | 
and 2 of the *. | | 
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e Granite ork The —_ is , a 


| ſtrong, hard, and heavy ſtone, of an irregular - 
texture, compoſed of grains and fragments of va- 
ious ſizes, quality, and colour, of which there 


are ſeveral 8 wich I have ſeen, 1 yr 


I. | Flegant reddiſh. granite. « or 3 f 4 
gellied texture, in which the pale-roſe, the bluſh, 
and the yellowiſh colours are Any mixt and E 

| faded. | 


| ſhaded... This is one ne the fineſt and. 8 ele- 


gant ſtones in the world. The mountains f 


Bineves in the Highlands of Scotland are chiefly. 
compoſed of this ſtone, and it is found in great 
abundance in many other parts of Scotland; but 
I never ſaw this dane e W al ae | 
ance of ne eee e wins 
N 1 reddiſh. Sasse in e it 1 Ta- 
ther be ſaid, that the ſame colours are blended 
together than ſpread out with ſuch finely ſhaded. 
tints as the former. I have not ſeen this variety 
of the granite ſtratified 5/ on the; contrary, both 
theſe exhibit ſuch a degree of uniform regularity, 
that in ſome places there is no difference between 
a ſtone and a mountain, excepting only in mag- 
nitude, as many mountains of granite are no- 
thing but one regularly uniform maſs through- 
out, in which not the leaſt mark of a bed is to 
be ſeen, nor hardly a crack or fiſſure, unleſs it 
be at the edge of ſome precipice or declivity. 
Theſe two varieties of elegant red granite are 
frequently met with in the Highlands and Lows 
lands of Scotland, in Galloway, and many other 


places. We often find maſſes of tale ſo large in 


this ſecond variety, that ſome of them may be 
called fragments, not diſpoſed in any order, but 
higgledy-piggledy ego art 105 leer per 5 288 
ſtone, . 5 

| 3 E 


ins ) 


3. Stratified reddiſh granite, reſembling the 4. 
cond in colour and quality, but not always quite 
ſo pure or free from admixture of other ſtony 
matter of a different quality. This variety of the 
granite frequently contains larger and ſmaller 
fragments of fine laminated talc. I have ſeen 
this granite diſpoſed in pretty regular ſtrata in 
the ſhires of 14 and Nairn, _ 1 a 
f ve Scotland. , 


Ph White oh whitiſh granite, ee of a 
looſe granulated texture, containing a great 
quantity of mica, or ſmall leaved talc, and the 
grains of quartz ſometimes large and angular. 
This variety of granite is apt to weather and de- 
compoſe, and part of it frequently diſſolves, and 
the diſſolution often falls to a ſediment in lakes, 
ſo fine and light, as rather to hang ſuſpended in 
the middle, and near the bottom of the water, 
than to ſink in it. I have found this ſubſtance in 
many places, where water had been accidentally 
_ drained off, reſembling fine ſhell-mar], only much 
lighter. When thoroughly dry, it is the lighteſt 
foflil ſubſtance I ever handled, and when blanch- 
eld with rain, it is as white as ſnow, This variety 
of granite, either not ſtratified, or exhibiting. 
thick irregular beds. It frequently contains a 
conſiderable quantity of tale, i in m aſſes and ſcales 
too - to be called mica, 
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The 
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The ſediment Pa is found in 1 lakes * : 
he diſſolution of the white granite, if perfectly 
free of ferruginous matter, is reckoned an excel- 
lent ingredient in the compoſition of ſine china 
or porcelain ware. It is highly probable that 
this curious foſſil is the kaolin of the Chineſ. 

The authors of the Hiſtory of China e 
us, that the fine porcelain ware of China is com- 
poſed of two different foſſil ſubſtances, called by 
them petuntſe and kaolin. We are further told, 
that the petuntſe is a fine white vitreſcible ſtone, 
compact and ponderous, and of conſiderable 
brightneſs in the inſide when broken, which they 
grind to a fine powder; and that the kaolin is 
not a ſtone, but a fine white earthy ſubſtance, 
not vitrifiable, at leaſt not in the common heat 
of a potter's furnace: That they mix the kaolin 
and the flour of the petuntſe together, and form 
a paſte of this mixture, which they monk! into. 4 
ſorts of porcelain veſſels. 

Nov, from the beſt accounts of this: matter 
which I haye been able to obtain, after a good deal 
of ſearch and enquiry, it appears to me, that the 5 
ſediment, which I have mentioned above, is the 
true kaolin; and that as the fine white glaſſy 
quartz, which is ſound in irregular maſſes, and in 
irregular diſcontinuous veins or ribs, in ſome of 
the rocks of ſchiſtus, is the true petuntſe; ; and if 
this obſervation is really true, it, deſerves to be 
5 remarked, 


( 16 ) 
| 8 that Scotland i is as well furniſhed with 
the beſt materials for making fine porcelain as 
moſt countries in the world, The ſpecies of 
quartz, which I ſuppoſe to be petuntſe, is of a 
pure fine uniform glaſſy texture, ſemi-tranſparent, 
and of a pure ſnowy whiteneſs. A broken piece 
of this ſtone, and a newly broken piece of fine 
; porcelain, are very like one another. Theſe hints 
are of ſuch importance, that they deferve further 
enquiry, and a proper courſe of experiments to 
aſcertain the fact, whether or not theſe foſſils poſ- 
ſeſs the real properties of the petuntſe and kaolin. 
II the iſland of Britain contains this valuable 
. treaſure, it ought not to lie buried for want of 
attention and induſtry, There is a great quanti- 
ty of petuntſe, or pure white quartz, in many 
parts of Scotland, particularly in the north and 
Highlands. There is a conſiderable quantity of 
it upon the ſhore, and waſhed by the tide, be- 
_ tween Banff and Cullen, generally in pretty large 

maſſes in rocks of bluiſh ſchiſtus, and, to the 
beſt of my memory, it is very fine of the kind. 
There is alſo a conſiderable quantity of it in maſ- 
ſes and diſcontinuous ribs, in rocks of blue ſchiſt, 
about three or four miles north of Callendar, in 
Monteith, upon the fide of the high road, which 
runs parallel to Lochleodunich, which 1 alſo 

** very fine. | 


e 


„ yh 
with a fleſh colour from the neighbourhood ß 
iron, which renders it unfit for porcelain ; but _ 
there is plenty to be found of a pure white, in al- 
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moſt all ports. of. ee e, 4% 


tinge whatever. 


The kaolin is a as plenty. in Sei as 


the petuntſe, there being many extenſive lakes 
eaſily drained, which contain a conſiderable depth 
of it; and moreover, it is to be found in man 
places that have been lakes, which are now laid 
. dry by accident. There is a quantity of kaolin 
about a hundred yards below the public road. 
upon the ſouth ſide of a bridge about a mile and 
a half or two miles ſouth of the inn of Aviemors _ 
in the Highlands. It lies beneath a ſtratum „„ 


5 peat-bog, ma place which has been a lake, but 
is now drained by the river Spey cutting through 


one ſide of the mound which formed the lake. 
I think this ſample very fine and pure, excepting 
that ſome parts of it may be a little diſcoloured 
by a light earthy ſediment which lies above it. 
There is more than one ſtratum of the kaolin in 


this place, and ſome of it is exceeding. white, 


eſpecially when blanched by the rain; and there 
is a white granite rock up the rivulet, at ſome 


| diſtance above the bridge, the decompoſition and 
diſſolution of which is ſuppoſed to produce this 
_ fine and curious ſediment. 


l Pe 
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e le in the Highlands Batt her 


etl full of kaolin. I will at preſent only 


point out one of them, which is ſituated in the 
country of Stratherig in Inverneſs-ſhire, leſs than 
a mile north of the public road, and upon the 
| welt ſide of the farm of Drimin, It is a pretty 
long lake, the name of which 1 do not now re- 
member. There is à conſiderable depth of kao- 


Un in this lake, which may be drained at a mo- 
derate | expence, and if I remember well, the gra- 


nite rocks which ſurround it are pretty white and 
fine. It ſhould be remarked, that if the kaolin 
originates from coloured granite, it is good for 

nothing, eſpecially if it contains the leaſt tinge of 
jron, becauſe this wilt diſcolour and ſpoil the 


Eh beauty of the porcelain ; but wherever white gra- 
nite is found compoſed of quartz, feldtspath, and 


mica, without any admixture of ſhirl, and eſpe- 
cially of iron, the kaolin ſhould be g e | 
ſought after in that neighbourhood. 

I have been' informed that Lochdoon in Gal- 
loway contains a great quantity of kaolin. This 
lake was drained fome years ago, in the view 
to lay dry the ſhell-marl it was ſuppoſed to 


contain, which, however, upon trial, turned out 


to be kaolin, The one ſubſtance may very eaſily 
de miſtaken for the other, as at firſt ſight they 
are both very like the ſame; but they may be 
>> md with certainty, by trying both with 
icke 


| . 9 10 5 
e Shell-marl will Gd Arongly in 3 
1 vinegar, whereas, pure kaolin will not ferment. at 
all in ſtrong aquafortis. I have not ſeen Loc 
_ 4doon, and therefore, I can ſay I about the 
f em of that: mag ta 8 tt hf 
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| rolls Grey, ena or e ee fo —_— in 
Cornwall, compoſed of black and white grains of 


various ſizes. This ſtone is very common in 


many parts of this iſland, both in high and low 
lands, north and ſouth. In ſome places i it ſhews 
no marks of ſtrata, and in others it is diſpoſed 
into thick irregular unwieldy beds, which are 
commonly broken tranſverſely into huge maſſes 
or blocks of various ſizes and ſhapes. | 
There is a great variety of the grey grwite, 
2s well as of all other rocks. Some varieties of 
it differ but little in appearance or quality from 
ſome ſpecies of the baſalts. Others are com- 
poſed of almoſt equal quantities of black and 
- white. grains, about the ſize of ſmall peaſe, 
hence it is called Peaſy-whin by many Scotch 
maſons. I have ſeen the grey granite, in /Gal- 
| loway and- other places, exhibit, a longitudinal 
grain or texture, as if the component parts had 


been all moved one way by a gentle flow of wa- 
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r which it often does at the outſkirts of 
the rock, we can then examine its component 


parts, and we find ſome of it contain pretty large 


of a cubic, a rhomboidal, and other figures, 


and ſome of them ſo large as to deſerve the ap- 
pellation of fragments, and the largeſt fragments 
| are always of quartz or feldſpath, and of tale. 


We meet with a great variety of colours, as 5 
well as quality and texture, of the grey granite. 


Some of it appears of a very light grey, and 
Tome of a very dark or blackiſh grey colour; 


and it is found of all the intermediate e or 


| ſhades between thele extremes. _ 


6. Grey * mes; the texture of 


which, when broken, looks as if compoſed of ſmall 
Fragments of various ſizes and ſhapes, not unlike 
- caly 
the grains or fragments being all fine, they ap- 
pear as if they were ſet or inlaid in a fine water- 
coloured pellucid matter. This is a moſt beau- 
tiful ſtone, but it is ſo long fince I have ſeen any 


cſhead-gelly. When this ſtone is poliſhed, 


of it, that I WANs Doonan rig | 


| eee 


7. There eee eee 


felt granite of a looſe friable texture, which is apc 


jo 1 weather, decompoſe, and be requced to granite 
| ge. 


1 


1 | There is a remarkable rock of ci fe. 
cies near the Queen's-ferry in Scotland, on the 
road to Ret. wen mes in » prodigious 5 


This Kere gabe es „ 
high roads, and ſeems to de chiefly cn of 


” hw, is 2 Single. A of. very won | 
dae granite, a little to the weſt of Loſſy- 
mouth, in the county of Moray in Scotland, of 


5 


about fix or eight feet thick. This ſingular ſtra. 


tum is compoſed chiefly of grains and fragments 
of various bright and elegant colours, many, or 
moſt of which, are as large as peaſe and beans, 


and they are all fine, hard and {emi-pellucid; and 
it is very remarkable, that there is about an eighth 


paart of good lead ore in the compoſition of this 


ſtone, of the ſpecies commonly called potters-ore.z 


and it is alſo remarkable, that there is no other. 
granite in that neighbourhood but this ſingle 
ſtratum; all the eee 


moſtly a coarſe, Impentedy, "a lebe, 


9. Fe is allo. in many parts of 1 


and Highlands, and in Galloway, an excellent 5 
ſpecies of grey granite, compoſed chiefly of red 


and black coloured grains. This is a fine, ſtrong 


"© equal thick 


| 7 8 


and durable ſtone, very fit either for malſy or for 
nm mee, | 


Thirdly, Li nous which may be divided in- 
0 the following | mer 


1. The grey, whitiſh, and pure white; ts | 
fratified, mountain limeſtones, of a granulated 
texture, broad bedded and ſtrong, much uſed for 
building bridges in the north and Highlands of 
Scotland. Some of this ſtone breaks like coarſe 
iron, but more of it like a ſugar loaf, and I have 
ſeen much of it in the Highlands as white as the 
pureſt refined ſugar, which may be called Parian 
marble ; and ſome of it compoſed of fine glitter- 
i = Faster as =—y_ as dow ſcales of he,” 
"7" the b grey mountain ann of 
_ 2 granulated texture, hard and ſtrong, and diffi- 
cult to work, exhibiting in ſome places a tumu- 
lous and unequal, in others a ſmooth and regular 
ſurface, and ſometimes appearing on the ſides of 
the mountains and lower. moors, when the ſoil is 
waſhed away, like large ſheets of dirty ice. 1 
In ſome places this ſtone appears regularly 
ſtratiſied, in other places nothing appears but 
one vaſt irregular bed or en of vir un- 


+ A 


5” 


3s Attevloured mountain limeſtone, coupled 
of very ſmall grains or particles of a fine ſmooth 
uniform texture, when broken, reſembling flint. 
I have ſeen, in ſeveral parts of the Highlands, 
hills of this ſtone ; ſome of which exhibit regu- 
lar ſtrata, and in other places, it appears in one 
great maſs or ſediment, like the granite rocks. 
In the iſland of Ifla, and in the country of Aſſint 
in the Highlands, and ſeveral other places, this 
ſpecies of limeſtone exhibits an unequal jagged 
ſurface, Theſe jaggs are ſharp pointed, very 
hard and cloſe to one another, and ſome of them 
a foot or a foot and a half long, which makes it 
both difficult and dangerous to walk upon this 
a B ſtratified nase A4 in 100 
5 countries, of which there is an endleſs varie- 
ty of colours and textures not eaſily. deſcribed, as 
grey, blue, black, brown, red; purple, and aſh- 
coloured, with mixtures, tinges, and varieties of 
all theſe colours; and theſe are found of all de- 
grees of hardneſs and purity, aun 9 al- 
moſt OY other ſtone, | 


5. Limeſtones - acconipinying the coal metals, 
and frequently the immediate »oof of coal. Of 
theſe there is a great variety, in quality, co- 
lour, and texture, and there 1 is as great a variety 

| in 


ty 


6 purity, ſome of them being ſo 
debaſed with clay and other heterogeneous mat- 
ter, that it is good for nothing, and others as 
rich and fine as any lime in the world. The 


| limeſtones of the coal countries are always found 
in regular ſtrata, and the ſtrata of theſe ſtones 
are more regular in the line of bearing than any 
| other ſpecies or diviſion of them that have come 
under my notice. | 
C . in 
ſome places to a prodigious thickneſs, ſo as to 
cover a large extent of ſurface; and where rivers 
ran acroſs them, the deepeſt glens did not cut 
through the limeſtone; notwithſtanding, in advan- 
cing forward upon the line of ſtretch or bearing 
of the ſtrata, I have ſeen a lime rock, which is 
in ſome places ſeveral hundred yards thick, dwin- 
dle away until it was cut by water, further 
forward, whete it was not above two yards 
thick, and in ſome places it could not be ſeen at 
all ; nevertheleſs, it would appear again and a- 
gain {till forward in the proper line. But this 
bs not the caſe with the limeſtones of the coal 


countries. Theſe are found as regular as the 
_ coals which they accompany, and the coal ſtrata 
are more regular in continuation upon the bear- 
ing, as far as the claſs of ſtrata belonging to the 
| anal reaches, than any other: that I have inveſti- 
gated; 


* ; 
* ; * 
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3 ; -und I look won it, 3 this obſervation 87 
may be of uſe in practice. | 
The maſon and the farmer may wiſh. to | Std 1 
known limeſtone at ſome diſtance from the place 
where it is ſeen. Let them keep the line of 
ſtretch or bearing of the ſtrata, and in the coal 
country they will be ſure to diſcover it at nearly 


the ſame parallel diſtance from a ſeam of coal or 


other given ſtratum, as at the place where it was 
laſt ſeen, But many of the mountain limeſtones 
are not ſo much to be depended upon. Though 
you may have a good and plentiful quarry in one 
place, yet, perhaps half a mile, or half a quarter 
of a mile further forward, you cannot diſcover it, 
and becauſe it is not to be diſcovered ; it is 
dwindled away to nothing, and yet it will appear 
again farther forward; which makes the moun- 
tain limeſtones uncertain to be. diſcovered where 
you do not ſee them; as theſe rocks very fre- 
quently grow thicker and thinner, and ſometimes 
ſqueeze out to nothing; and I comprehend un- 
der this denomination all the limeſtones. not 
found accompanying the coals and coal metals. - 
I have obſerved above, that the limeſtones of 

the coal countries are always regularly ſtratified ; _ 
ſome of which ſtrata are very thick, others very 
thin, and they are e found 15 all the 
intermediate thickneſſes. | SF #7 
1 ö D | The 
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The 1 of the Toy” fields are often dit 


tinguiſhable, by containing a great variety of 
ſhells, coral, and other marine bodies, which are 


found blended in the heart and e of 
the * ; : 


6. Marbles of various 9 figures, and de- 
grees of beauty and goodnels, Some of theſe 
are found regularly ſtratified in layers of mid- 
dling thickneſs, but they are oftener met with'in 
thick irregular beds, which are generally broke 
tranſverſely into blocks and pillars of various 
ſizes, from one thick unwieldy ſtratum. Among 
theſe, the fine white ſtatuary marble of Aſſint in 
Sutherland, is the pureſt and beſt I ever ſaw. I 
am perſuaded there is none better, if any ſo 
good, in all Europe, and there is enough of it to 
ſerve all Britain, perfectly ſolid and pure, free of 
any blemiſhes, flaws, or ſtains, and blocks or 
ſlabs of any ſize may be cut out; but there is 
bad acceſs to it, nor would it be eaſily quarried, 
there being a little cover above it, of a ſoft _— 
whitiſh limeſtone, wi 
This marble accompanies a n rock of 
grey limeſtone of a granulated texture, which 
appears in regular ſtrata at Aſſint; but it is one 
of thoſe which varies in thickneſs, as you ad- 
vance along the bearing of the ſtrata. 


The 


The Fe white marble of Afiine i is ond to be 
ſeen in the bed of the river, near a conſiderable 
houſe, a mile or two ſouth of the church; but 
I cannot nen the name of the particular : 
place. 


It is a ſingular loſs to the arts, eſpecially to 
ornamental architecture, that men of fortune are 
not generally naturaliſts, at leaſt, ſo far as to be 
acquainted with the peculiar diſtinguiſhable cha- 


klacters, qualities, and excellencies of the finer 


ſtones, and to be able to judge which is beſt for 
their particular purpoſes ; and not to be obliged, 
as they generally are, to leave it to the caprice or 
Intereſt of the ſtone-cutter, to chuſe for them, 
who is naturally ſuppoſed to ſtudy his preſent 
| eaſe and advantage, more than the dune ws | 
future beauty of the piece. LE 1 
When men of rank and fortune n to th | 
_ progreſs and encouragement of the arts, they are 
ſure to arrive at conſiderable degrees of perfec- 
tion in any country. Ancient Egypt, Babylon, 
Greece, and Italy, are ſo famous for their great 
works in ornamental architecture, for the rare 
qualities of their materials, and the excellent 
workmanſhip of ſome remains of antiquity, that 
they have been the wonder of many ages, and 
they ſtill continue to be admired. It has many 
times vexed me to reflect, oy: our wealthy peo- 
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ple and eminent artiſts ſhould ſend to 9/5 > 
countries, for ſtones for ornamental architec- 
ture, when, perhaps, no country can produce ſo 
great a variety of the moſt excellent ſtones for 
that purpoſe as are to be found in Great Bri- 
tain; and, therefore, in caſe poſterity ſhould 
grow wiſer, I will point out a few of the places 
where I have ſeen ſingularly excellent ſtones, 
moſt of which are fit for any thing that ever was 
done in ſtone in any POR the world. | 


The- firſt that l will take notice of are ſame | 
excellent marbles. 


x A le miles foie Blairgowrie in 1 8 | 
ſhire, not far from the high road fide, towards 
the north, there is an excellent, granulated, broad- 
bedded limeſtone, of a ſugar loaf texture, and as 
white as the fineſt ſtatuary marble; I look upon 
this to be a good ſpecies of the true Parian mar- 
ble of the ancients ; and as it may be eaſily raiſed 
in blocks and ſlabs perfectly free of blemiſhes, is of 
uniformly of a pure white, and free and eaſy 
to be worked in ſtatuary and other ornamental 
architeQure, I think it only requires to be well 
known and brought f into uſe, to become of great 
value, . 
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. Thaw | is forme of this ſpecies of ſtone in tie 
: vols of Gordon's lands, i in the foreſt of Glen- 
avon, compoſed of fine glittering broad grains 
like ſpangles, as large as the ſcales of fiſhes, Hot 0 
T0 MUM is 1 au en Ar Ou” 


© The fine Vite ſtatuary riiatbls of Aft 10 "a 


Sutherland. The marble of Aſſint has a juſt title 
to an eminent rank among peculiar and excellent 
ſtones; and although T pointed out that marble 
in my general view of the limeſtones of Scotland, 
I will take the freedom to repeat here, that it is 
the whiteſt, the pureſt, and beſt that ever I ſaw: 
That there is none better, if ſo good, in all Luo. - 
rope: That blocks and flabs of any ſize may be 
cut out perfectly folid and pure, free from any 
flaws or blemiſhes whatſoever: That there is 
enough of it to ſerve all Britain, and much more 
but there is bad acceſs to it; nor would it be 
eaſily quarried, being ſituated in and under the _ 


bed of a ſmall river, with ſome cover aboye it of 1 


a looſe, ſoft, white limeſtone. [5 
This excellent ſtone is of the pureſt ick; and 
of a fine ſmooth uniform texture in the inſide, 
of a bright appearance when broken, and of 
ſo fine and pure a quality, that the edges of a 
fragment are ſemi-tranſparent. In ſhort, this is 
a very ſuperior marble ; but I am afraid, that the 
real beſt quarry is only known to myſelf, It is 
| | | 1 


only to be feen in one 8 in the river, the reſt 


of it. covered with the white ſhattery limeſtone 
mentioned above. It is now twenty years ſince 
I viſited that country, ſo that I have forgotten the 
particular name of the place, But a gentleman 


(I think Mr M*Kenzie of Ardloch) lived then 
in a large houſe near this marble, fine maſſes of 
which were to be ſeen in his office-houſes. 


The marble is in the bed of the river, not far to 


* ee of that ne 


8 A | 5 Near the . upon the north ſide 
of the ferry of Ballachyliſh in Lochaber, there is 
a limeſtone or marble rock, of a beautiful aſhen- 


grey colour, and of a fine regular uniform grain 


or texture, capable of being raiſed in blocks or 
labs of any ſize, and capable of Og, a fine 


47 
This Cingular SA is finely forinkled through- 


out with grains and ſpecks of fine bright mun- 
dick or pyrites, and likewiſe with grains and 


' ſpecks of beautiful lead ore of a fine texture, 
| which to the eye appears to be rich in ſilver. 
This would make a OE and beautiful metallic 
marble. 


5, In the firm of W about 
three es ſouth of Fortwilliam, in the bed of a 
river, 


tiver, there is a very fingular marble, conſiſting 
of a black ground, and flowered with white. 
This ſtone is of a fine cloſe grain or uniform tex- 
ture, but not very hard, and the flowering in it is 
light, elegant, and beautiful, like fine needle- 
. work, or rather reſembling the froſty fret work 
upon glaſs windows in a winter morning ; and 
this flowering is not only upon the outſide, but 
quite through all parts of the body of the ſtone, 


Secondly, Jaſper, of which there is an exten. 
ſive rock, near Portſoy in Banff-ſhire ; ſome parts 
of that rock contain a beautiful mixture of green 
and red, &c. which appear finely ſhaded and 
clouded through the body of the ſtone when po- 
liſhed. I ſaw chimney-pieces of this ſtone in the 
old ruinous houſe of the Boyne in that neighbour. 
hood, in which a conſiderable portion of red, or 
fine roſe or bluſh-colour, is ſhaded with the 
green, and ſpread out in beautiful clouds through 
all parts of the ſtone. © Theſe jambs and lintels 
were exceeding beautiful, and retained the luſtre 
of their poliſh undecayed. This would be a va- 
luable jaſper quarry, if properly opened ; but 
as the body of the rock is hard and ill to work, 
I have ſeen no good ſamples of it, excepting the 
_ above-mentioned old jambs. -Ill-choſen imper- 
fect blocks are torn off from the outſide of the 
rock, which hurts its reputation. I have ſeen 


(9) 


| fine rock there of great beauty, but 1 never ſaw 
any of it quarried, nor can it be quarried with. 


out ſkill and n.. 


__.. Thirdh, Agate. There is a large patch of 
fine agate upon the ſide of a hill near the church 
of Rothes in Moray, chiefly of a fine mixture of 
the red and white colours, 
This is a very beautiful patch of rock. It is 
very hard and heavy, of a fine ſmooth uniform 
texture, and of conſiderable brightneſs, in which 
the red and white, &c. are remarkably clear, and 
finely mixt and ſhaded through the ſtone, 
This is the largeſt and moſt beautiful agate 
rock I ever ſaw, and ſo fine and hard as to be 
capable al the higheſt luſtre, i in poliſtung. 


Fourthly, Porphyry, of which a great part of 
the hill of Bineves in Lochaber is compoſed. 
The porphyry of Bineves is a remarkably fine 
beautiful and elegant ſtone of a reddiſh caſt, in 
which the pale-roſe, the bluſh, and the yellowiſh 
white colours, are finely blended and - ſhaded 
through the body of the ſtone, which is of a 
gelly-like texture, and is, undoubtedly, one of 
the fineſt and moſt elegant ſtones in the world. 
About three-fourths of the way up this 
hill, upon the north-weſt fide, there is found a 
porphyry of a. greeniſh colour, with a tinge 
of a browniſh red. This. ſtone is ſmooth, 

compact, 


4 3 


compact, hard and heavy, of a cloſe uniform tex - 
ture, but of no brightneſs when broken. It is 
ſpotted with Nan m__—_— of a b OE: 
kahn 5 

22 Granite, Sch wich dhe ee 
porphyry above-mentioned, | reckon the glory of 
all ſtones, as all the beauties and excellencies of 
all other ſtones of mixed colours, are moſt emi- 
nently contained in theſe. The finer and molt 
elegant red granite,” and the fineſt granite-like 
porphyries, are ſo near a-kin to one another in 
quality and appearance, that I will not attempt a 
diſtinguiſhable deſcription of them. Scotland is 
remarkable for a great number and variety of 
granites, of which I have given ſome account in 
my general view of the prevailing rocks of North 


Britain; and I believe, I may venture to ſay in 


favour of many Scots granites, that the world 
cannot produce any more excellent in _— and 
beauty. 


The elegant reddiſh granite. of Bineves, near =" 


1 Fortwilliam, is perhaps the beſt and moſt beauti _ 


ful in the world; and there is enough of it to 
ſerve all the kingdoms of the world, though they 
were all as fond of granite as ancient Egypt. 
There are extenſive rocks of red granite, up- 
on the ſea-ſhore, to the weſt of the Ferry 
Ballachyliſh, in Appin; and likewiſe at Strontian, . 
„ OP , MN 
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as well as many other parts of Argyle- hire. 1 
have ſcen beautiful red granite by the road fide, 


TI 


north of Dingwall, and in ſeveral other parts of 


the north of Scotland, which had been blown to 
pieces with gun-powder, and turned off the fields. 


There are extenſive rocks of reddiſh granite about 


Peterhead and Slains ; and both of red and grey 
granite in the neighbourhood of Aberdeen. The 


hill - of Cruffel in Galloway, and ſeveral lower 
hills and extenſive rocks in that neighbourhood, - 
are of red and grey gtanite, where there are great 


varieties of that ſtone, and . of them ex- 


cellent. 
Upon the e near 8 a of 


Koffieinouth in Moray, there is a bed of ſtone 
about eight feet thick, which I think ſhould be 


called a compoſite granite. This ſingular ſtratum 
is compoſed of large grains, or rather ſmall pie- 


ces of various bright and beautiful ſtones of many 


different colours; and all the ſtony parts are 
exceeding hard, and fit to receive the high- | 
eſt poliſh ; but what is moſt ſingular, about a 


ſixth or eighth part of this remarkable ſtratum 


is good clean blue lead ore, of the 1 gg called 
potter's ore, | 

I know that the ſeparate wy ohris compo- 
ling this ſtratum are all hard, fine, and folid, 


and capable of the moſt brilliant poliſh; but I do 


not now remember whether or not ſolid blocks 
of 


7 


of it can be raiſed perfectly free, from: all cracks. 
and flaws. If they can, I imagine, from the 


beauty and variety of the colours of the ſtony 


parts, and the great quantity of bright lead ore, 


which is blended through the body and compoſi- 


tion of the ſtone, that this would be a very curi- 


ous and beautiful ſtone when poliſhed. 


Sixthly, Baſalts, of which there is a very great 
variety of the grey kinds in many parts of Seot- 
land, and ſome of them are capable of the 
brighteſt poliſh. There is a good black ſtone of 
this ſpecies, formed into large columns, upon the 
ſouth ſide of Arthur's Seat, near Edinburgh, of a 
fine uniform texture, and a good blaek colour, 
and capable of receiving a. very high . poliſh, - 
This ſtone would be peculiarly fit for all ſorts of 
ornaments about ſepulchral monuments. It will 


poliſh to a bright and beautiful black, which will 


be unfading. 


* 


I ſhall now proceed i to the ſeventh diviſion of 
limeſtone, which is, 


7. Stone-marle, or ſoft limeſtone, commonly 
found within regular ſtrata, and of all the colours 


of other ſtones. I have ſeen of the ſtone-marles | 
red, brown, purple, haſle, grey, bluiſh, aſh-co- 


loured, and white, and ſome of them more varies 


. than any Caſtile * 1 
"The 
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ruhe — quantity of the flone-marle dif- 
' ſolves upon the land in a few weeks, or at far- 
theſt, in the courſe of a ſeaſon ; but there are 
found in ſome ſtone-marle pits rantoular ſtrata, 
ſo hard as not to diſſolve upon the land at all, 
without burning it into lime ; and yet, immedi- 
| ately above and below theſe rd beds, the marle 
is ſoft enough to diſſolve in a ſhort time. 


8. Chalk, ſome of which is regularly ſtratifi- | 
4 and there is a great deal of it appears in 

thick irregular maſſes, like ſediment ; but as it is 
now a long time ſince I was in the chalk coun- 
tries, I do not pretend to be able to give a perfect 
account of this remarkable calcareous foſſil, I 
| have ſeen fine white indurated chalk brought 
from Ireland for burning into lime, in which the 
flints are promifcuouſly blended, as in the com- 
mon chalks of England, the maſſes of which ap- 
peared to me to be broken off from regular ſtrata 
when quarried. - 


 Fourthly, The micaceous mountain rock, which 
is of a blackiſh and dark grey colour, hard and 
heavy, of a longitudinal texture, is exceedingly 
ſtrong and difficult to break acroſs the grain. 
| This ſtone contains particles of quartz, ſhirl and 
pyrites, frequently of iron, and commonly holds 
o much mica in the compoſition of the ſtone, as 
gi ves 


| given it a bright an ppearance. 


d ß ĩͤ HS acai 
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There are 
extenſive mountains of this ſtone in many parts 


of the Highlands, and in Galloway. It general- 


ly appears in pretty thick ſtrata, which naturally | 
break into flattiſh glebes of various TT but ge 
wenn 2 hep large. FOE OG ERGO 


Fifthly, Baſalts, which Abe in u Sedtlah#,; of 


which a conſiderable quantity was carried from 
the Frith of Forth to London, for paving the 


ſtreets, This remarkable ſtone is very ſrrong, 
hard and heavy, of black or blackiſh grey, and 
all degrees or ſhades of the grey colours. Some- 
times it is pretty fine in the inſide, but more 
commonly of a coarfe granulated texture, and 


ſome of it bright in the inſide, when broken. The 
Principal parts in the compoſition 'of this ſtone 


are grains of different ſizes of quartz and ſhirl, 
as appears by the black and white glittering par- 


ticles in it; and it ne contains F108 


me. e YE OP 

This ſtone always appears in thick irregular 
unwieldy beds, and is found in many parts of 
Scotland, in high and low lands, in the iſles and 
coal countries. Some of the beds of baſalts are 


of enormous thickneſs ; and where no other ſtra- 


ta are found above, it is ſeldom of equal or regu- 
lar thickneſs : On the contrary, where it is found 


; uppermoſt, it often ſwells into little hills of va- 
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rious ſizes. Moſt of the ſmall iſlands in the Frith 
of Forth, are rocks of this ſtone ; and ſeveral 


hills in the neighbourhoods of Inverkeithing and 
Edinburgh, are formed of thick a 1 Fault 


ſuch as Arthur's Seat, &c. 
This ſingular rock may be Hivided.i into > Sinai | 

ſpecies or diſtinguiſhable varieties, both with re- 

ſpe& to the external figure it aſſumes, and to the 


internal grain or texture of the ſtone, 


The moſt diſtinguiſhing charaQteriſtic of the 


baſalt is this, it aſſumes various figures, ſuch as 


columns, glebes, balls, &xce. 
As to the jir/? of theſe: The columpar bafake 
are frequently found formed into pillars of vari- 


ous ſizes and lengths, having five, fix, and ſeven 


ſides ; but columns of a quadrangular figure are 

not common. Theſe columns are all ſmooth -on 
the outſide, and lie parallel and contiguous to 
one another, ſometimes perpendicular, and of- 
ten inclining in proportion to the poſition: of the 
ſtratum which is thus divided : If the ſtratum 
lies horizontal, the columns are perpendicular; if 
inclining, the pillars alſo incline in exact propor- 
tion to the declivity of the ſtrata, they being al. 

ways broke right a-croſs the ſtratum. 
Some of theſe pillars of various lengths are 
only one entire piece from top to bottom; others 
are divided by one or more joints or pieces laid 


upon one another, which form a column of ſeve- 


ral 


t 


ral parts. The wy called the Giant 8 Cauſeway, 
in get as it is deſcribed, is a pretty good 
ſpecimen of the jointed columnar baſalts; but 
there is a more beautiful and more regular ſpeci- 
men of it lying above Hillhouſe lime quarry, about 
a mile ſouth of Linlithgow, in Scotland; and 
a coarſer one near the toll bar north ſide the 
— s- ferry, and in ſeveral other parts of Fife. 
- The baſalts in ſome places is formed into magni- 
ficent columns of great length; and in other 2h 
ces exhibiting an aſſemblage of ſmall and beau- 
tiful pillars, reſembling a range of balluſtrades; 
or organ pipes. Some very long columns appear 
on the ſouth ſide of Arthur's Seat, near Edin- 
burgh; and there are ſeveral magnificent co- 
lumns of great length, i in the and of Egg, oy A 
: many other places. 

The columnar baſalts, ah Mete are fre. 
quently black, or of a blackiſh grey colour in 
the inſide. Some of it is compoſed of ſmall grains 
or particles, which gives it a tolerably ſmooth 
and uniform texture; and much of it holds lar- 
ger grains in the convjaſitidnl; of a rough, ſharp, 
and unequal ſurface in the fracture. But all the 
grains are fine, hard, and bright; and as the 
ſtone is compact, it is generally capable of re- 
ceiving a 18 fine „ 


2. 


Tor 


n The ſecond ſpecies or variety of the baſalts 
I will take notice of, is not formed into columns, 
but into glebes of various and figures, fome 
of which are nearly quadrangular, or of a flattiſh 
ſquare, obtuſe edges, and ſome of it affumes 
a round, an oval, an oblong, and ſeveral other 
figures; and theſe maſſes are found of all ſizes, 
from the bigneſs of an egg to the ſize of a houſe. 
Although theſe ſtones differ from the columnar 
ſpecies in figure, they nevertheleſs have an exact 
reſemblance in almoſt every other reſpect. The 
colour, quality, and internal ſtructure is the ſame; 
and they are equally ſmooth on the outſide, hav- 
ing all the edges rounded off ; and _ are n 
ly ſtrong and hard. 
In ſhort, the only Aigen de 3 is 
the external figure, ſo that I think they can only 
be reckoned as varieties of the lame ſpecies of 
„„ FRG. 
TW appears to me very b that this ſtone 
was broken and ſeparated into this great variety of 
ſigure and ſize, by the chapping of the mals of 
matter, while the rocks were ſoft and humid, be- 
fore induration was completed, by the ſtony mat- 
ter ſhrinking into leſs room, as the moiſture was 
draining off by evaporation, and otherwiſe. _ 
Ihe inequality of the ſides of the columnar ba - 
ſalts, and of the ſize and figures of the gfebous, 
is to me a clear proof of their being firſt formed 


by 
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4] 
by the cracking of the ſtratum, vhile the N 
dity was exhauſting. 


It is a very common thing to ſee one ſtratum 
of the baſaltine rock exhibiting in one place regu- 


1 lar pillars or glebes, and near them very irregu- 


lar ones, differing little from the common cutters 
which are found in all rocks; and at no great 


= diſtance, the ſame rock is found run together in- 


to one entire maſs, exhibiting no tendency to be 
broke or divided into any diſtinguiſhable figure 
whatever. This obſervation is verified in the 
ſtratum of baſalt, which is formed into pillars on 
the ſouth ſide of Arthur's Seat, near Edinburgh, 
as well as in many other places I have ſeen, which 
makes it evident to me, that the formation of 
ſome part of ſuch rocks can proceed from no 
other cauſe but the loſs of humidity. | 
Some of theſe rocks only produce ſolid maſſes 
of different figures and ſizes, and others produce 
different quantities of a ſofter friable ſtony mat- 
ter, of the ſame quality in which the hard maſſes 
of different figures are found imbedded. 
Pretty good ſpecimens of the ſecond ſort of ba- 
ſalts are to be ſeen by the road fide, between 
Cramond bridge and the Queen's-ferry, and in 
ſeveral other places i in the Lothians and Fife. 


3. Cruſtated baſalts, which is not only formed 
into glebes and maſſes of various ſizes, imbedded 
Vor. II. „ : in 


e 
in a leſs or greater quantity of the ſofter friable 
matter mentioned above; but theſe maſſes are 
alſo cruſted round with ſeveral coats of the ſame 
baſaltine matter, though theſe ſeveral. cruſts are 
in ſome degree more looſe and friable than the 
| ſolid maſſes of the baſalts, 
I have ſeen many quarries of this rock dug 
for the high roads, where the ſofter friable mat- 
ter exceeded the hard maſſes in quantity, and in 


which encruſted ſtones of various ſizes and ſhapes 
appeared. Some of the largeſt maſſes in ſuch. 


quarries have only a few coats of penetrable fria= 


ble matter, ſurrounding a nucleus which varies 
in ſize, but which is uniformly hard throughout ; 
and we ſhall find other yolks in the ſame quarry, 
imbedded in the ſofter matter, which, when 
broken, exhibit. a neſt of ſtones including one 
another like the ſeveral coats of an onion, 
Theſe cruſtated baſalts which envelope one a- 
nother are a curious ſpecies of ſtone. The ſe- 
veral coats of ſurrounding matter differ nothing 
in quality from the ſtones contained in them, and 
| ſome of the inner cruſts are often very hard; 
but the nucleus within, though ſmall, is always 
the hardeſt. = 

The decompoſition by the fe — — a of the 
| ſofter matter, found ſurrounding and inveloping 
the harder maſſes of ſtone in this and the ſecond 
ſpecies of baſaltine rocks, has produced a phæ- 
| nomenon 


tw) 


nomenon whe daity met with in Great Britain, 
eſpecially i in Scotland, which greatly puzzles ma- 
ny. It is very common, in low grounds, and 
upon ſome moderate eminences, to ſee a prodi- 
gious multitude of ſtones of all ſhapes and fizes, 
very hard, and pretty ſmooth on the outſide. 
Theſe ſtones are ſometimes ſo numerous and 
large, that it is often TOUR ere e to clear | 
a field of them. | 
Where thoſe ſtones are a Helen of the ba- 
dale, which they commonly are, and of the ſe- 
cond claſs or ſpecies deſcribed above, in that 
caſe, they always originate from the decompoſi- 
tion of the more ſoft or friable parts of thoſe 
rocks, which moulder and fall away, and leave 
the harder ſtones detached and ſcattered about, 
and the decompoſed matter difſolves by dogreed, 
and becomes good corn mol. | 
The ſingular appearance and enormous ſize of 
many of theſe ſtones, makes many people and 
even men of letters i imagine that ſtones grow like 
vegetables. But it is very evident to our ſenſes 
that ſtones cannot grow. They may, and many 
of them do, wear leſs and leſs, but they cannot 
grow larger, excepting in ſituations where there 
may be an accretion of particles of matter carried 
and depoſited by water, by which proceſs con- 
cretions and petreſactions are formed. Theſe 
Ron genes are formed and increaſed in 
ſize 


0 44 ) 


ſize by the continual accretion and addition of 
matter depoſited by water upon the outſide ; but 
this differs widely from vegetation. Others ima- 
gine that theſe ſtones were rolled about, the aſpe- 
ities and ſharp angles were by that means worn 
off, and that they were all at laſt depoſited as we 
ſee them by the waters of the univerſal deluge ; 
and their having obtuſe ſides and angles, as if 
they had been rounded by being rolled in water, 
makes theſe gentlemen confident. that, they are 
right; and if we did not frequently find ſtones 
exactly of the ſame figure, ſize, and quality, in 
the rock, it would be very difficult to overthrow 
this hypotheſis. I have taken great pains to in- 
veſtigate this point, having frequently examin- 
ed circumſtances, and never failed to diſcover the 
ſtratum of rock which theſe detached ſtones ori- 
ginally belonged to. | 
The beds or ſtrata of the Crearat ſpecies * ba- 
ſalts ſpread as wide and ſtretch as far as the 
other concomitant ſtrata in the neighbourhood 
where they are found; but they often lie very 
flat, or with a very ee degree of declivity, 
and conſequently, when the ſofter and more fri- 
able matter, found in the interſtices of theſe 
rocks, which incloſes and binds the harder ma. 


ſes in their native beds, is decompoſed, the har- 


der ſtones then muſt lie ſcattered wide upon the 
* of the ade Rocks of this ſpecies and 
dieſcription 


08 
| Wan are ſo numerous in the 1 ; 
, Fife, and other parts of North Britain, that it 
wquld be ſuperfluous to Point out on to. * 
Ka eier W . 


| — Cruſtated Fs Fon which i is * 15 friable 
| throughout the whole maſs. This. ſpecies of the 
baſalts is generally of a coarſe granulated ſtruc- 
ture, and of all the various ſhades of the grey 


| colours, from a ruſty black to a light coloured Ei 


grey. We ſee this ſpecies of cruſtated baſalts de- 
veloped when the maſſes are either broken or de- 
compoſing. There are maſſes of this ſtone of all 

imaginable ſizes and ſhapes, found in the rock, rep 
ſembling in figure and ſize the ſecond. and third 
ſpecies of the baſalts; and they appear alike 
ſmooth on the outſide, with obtuſe angles, -in 
ſhort reſembling the other baſalts: in every re- 
ſpekt; but when they are expoſed to the external 
air and weather for any conſiderable time, the ſe- 


veral incruſtations decay, decompoſe, and crum- - 
ble down by degrees. When they quarry this 


ſpecies of baſalts for the roads, they are able to 
break and pound them ſmall with eaſe. Where 
as, the harder ſpecies are ſo ſtrong and coheſive, 


that they are with the greateſt Ae biptten 
joel enough, for the roads. 


5. Compoſite 
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5. Vompeßte baſalts, reſembling the three laſt 
| Iſs in figure, colour, and all external appear- 
ances, as it is found in the rock, and 1 in looſe de- 
tached maſſes, but diſtinguiſhable from them on- | 
ly i in the inner ſtructure and grain of the ſtone. 
This ſpecies of the baſalts, which 1 call the 
| compoſite, is not unlike ſome of the granites, a8 a 
it is compoſed of much larger grains than the 
other ſpecies already deſcribed. Some of the 


larger grains in the compoſite baſalts are a fourth, 


and many of them more than an eighth of an 
inch over, and they appear with ſmooth flat ſur- 
faces, and of a tabulated texture, exactly reſem- 
bling the large quartzy grains ſo commonly 
found in the compoſition of moſt of the granites. 
The chief or only diſtinguiſhable difference be- 
tween the grains in each of them is in colour. 
They are evidently large grains of quartz, &c. 
which exhibit flat ſhining ſurfaces in both. Theſe 
grains or fragments are commonly white, yellow- 
iſh, red, or black in the compoſition of moſt of 
the granites; whereas, they are often ſeen of a 
pale blue, or a bluiſh grey colour, in the compo- 
ſite baſalts, and ſome of them approaching to 
white. Nevertheleſs, after all I can ſay to point 
out the difference, this ſpecies of baſalts has a ve- 
ry near reſemblance to ſome of the granites in 
the component parts, and in the internal texture 
of the ſtone : but wich reſpect to the external 
figure 


cm?) 


figure, of the ou and the ſtructure of the 
rock, or the manner in which we find all theſe 


maſſes formed and lodged in the ſtratum, it dif- 


fers nothing from the other ſpecies of baſalts. 


0 The laſt 5 25 of this ſtone that I will * 
notice of is that which is indurated throu gh the 
whole ſtratum, ſolid and uniform in all parts, 
and only exhibits ſuch cracks and fiſſures or cut- 
ters as we diſcover in all hard beds of ſtone, 
We meet with many beds of this ſpecies fre- 


quently in the coal fields, and are often obliged _ 


to ſink through them in our coal pits. The 
Saliſbury Craigs near Edinburgh might be ſingled 


out as good example of this ſpecies of ſtone, 


ere it not that part of the ſame ſtratum is form- 
ed into columns upon the ſouth fide of Arthur's 
Seat; though I believe this is no good exception, 
as it evidently appears that the beds of baſalts 

which are formed into columns, glebes, &c. only 

aſſume thoſe figures where they are expoſed to 
the influence of the external air, or have but lit- 
tle- cover of rock above them, When any of 
thoſe beds ſtrike deep under the cover of ſeveral 
other ſtrata, they are not found in columns, &c. 
Nothing but an uniform maſs then appears, al- 
though the ſame bed is regularly formed near 
the ſurface, which proves, that the columnar and 
on. 


* — —A—2— — — 
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other baſalts are e formed by firinking a and ch ap- ; 
153 ping. 


I obſerved ales that the ſtrata of baſalts 


ſpread as wide and ſtretch as far in the longitudi- 


nal bearing, as the other different ſtrata that ac- 
company them in the countries where they are 
found. I alſo obſerved, that the rocks of ba- 
falts are generally found in very thick ſtrata, and 


that in places where no other rock is found a- 
| bove the baſalts, the ſtrata of it are often very un- 
equal in thickneſs. But this in general is only 


in ſituations where no other rock is found above 
it; for when it fairly enters into the ſuperficies of 
the earth, ſo as to have other regular ſtrata above 
it, which is ſeen in a hundred places in the Lo- 
thians, Fife, and other parts of Scotland, it then 
appears pretty equal in thickneſs; as equal as 
moſt other beds of ſuch great thickneſs are; and 
yet it is remarkable, that although moſt of the 

ſtrata of baſalts are of great thickneſs, there are 


frequently thin ſtrata of various kinds found both 


aboye and below it. We have numerous examples 


of this in all the parts of Scotland where the ba- 


falts is found, as for inſtance, there are thin and 
regular ſtrata ſeen and quarried b6th above and 
below the thick bed of that rock in the N 


pron near mornin, ol 
In 


. * 40 zi 
In the Bathgate-hills, fouth of Lids and 


in many other parts of Scotland, there are ſeve- 
ral ſtrata of baſalts; and alſo ſeveral ſtrata of | 
coal, of limeſtone, freeſtone, and other concomi- 
tants of coal, blended promiſcuouſly, ſtratum ſu- 
per ſtratum ; and the baſalts is frequently found 
immediately above, and immediately below regus 
lar ſtrata of coal ; of courſe, baſalts is not the 
lava of volcanoes. We can prove to ocular de- 
monſtration, from the component parts, and 

from the ſituation, ſtretch and bearing of 'the - 
ſtrata of baſalts, that they are real beds of ſtone, 

coeval with all the other ſtrata which accompany 
them, and are blended with them in the con- 
ſtruQure of that part of the globe where they are 
found, as they dip and ſtretch as far every way 
as the other ſtrata found above arid below them. 
So that if baſalts be a volcanic production, ſo 
muſt all other ſtrata be of neceſſity : but how vol-. 
canoes ſhould' produce coal, and how that coal 
| ſhould be regularly ſpread immediately above and 
below ſtrata of lava, is a little problematical ; or 
rather, it is ſtrangely abſurd to imagine, that 


burning lava can come in coftatt: with coal with. 


out pln it. 


- 


| Sixthly The W or oe ds 1 
This rock exhibits a very ſingular appearance in 
the ſuperficies of the globe. It is compoſed of 
| bowlders and water-rounded ſtones of all quali- 
. © >, 
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ties, and of all ſizes, from ſmall 8 up to 


large bowlders, or rounded ſtones of ſeveral hun- 
dred pounds weight; the interſtices. being filled 
up with gravel and ſand; and it Fray con- 
tains lime and iron. 

When the breccia or pudding mock contains 
many large bullets of various colours and figures, 
it exhibits a formidable and groteſque appearance, 
diſcovering no marks of ſtratification, but appear- 


ing in one prodigious bed or maſs of bullets of un- 


equal thickneſs, frequently ſwelling to the height 
and ſize of a conſiderable mountain ; and this cu- 


nious rock is often ſo ſtrongly cemented together, 


that the ſides of the hills of it frequently over- 


hang in frightful precipices, which are not ſo 


apt to break off as many other ſtrong rocks in 
fuch ſituations ; and the reaſon of this ſtrong co- 


heſion is, becauſe this rock, when compoled 4 


chiefly of large bullets, exhibits few cutters and 


fiſſures, but is frequently found in one ſolid maſs 
of great extent, and thickneſs. 


But all the pudding rocks are not e of 


ſuch large bullets. Some of theſe rocks are made 
up of ſmaller parts, approaching nearer the ſize of 


coarſe gravel. It appears evidently at firſt fight, 
that all the parts of the breccia, whether coarſe or 
fine, have been rounded by agitation, and attri- 
tion in water, as the rocks differ nothing in 
appearance from the coarler and finer gravel, 

found 
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found upon the beach of the fon; excepting * on- 


ly, that the parts are ſtrongly cemented toge- 


ther in the rocks, and are Tolls youu: the ſhores 


ol the ocean. 


I have feen ſome of the NN 1 of 
finely rounded ſtones of various beautiful colours, 


about the ſize of plumbs and nuts; and all very - 
hard and fine. If this ſtone was ſawed and poliſh- 
ed, it would appear as beautiful and elegant as 
any ſtone in Europe; as it would much reſemble 
Moſaick work in ſmall e and receive a 


brilliant luſtre. 1 


$24 $1414 


The breccia generally appears «omar Krauß 
ed, or not, in proportion to the ſize of the compo- 
nent parts of the ſtone. Such rocks of this kind 
as are compoſed of round gravel and ſmall bul- 


lets, are generally as regularly ſtratified as com- 


mon ſand-ſtone. Such again as hold bullets, 


| Hike the firſt, and ſomething larger, are common- 


ly diſpoſed into thick coarſe beds; and ſuch rocks 


of it as are compoſed of the larger bullets ſel- 


dom ſhew any marks of ſtratification at all. 
There are numerous leſſer hills and extenſive 


tracts of this rock in many parts of the Highlands, 


and north of Scotland; but as I ſhall have occa- 


ſion to review this rock afterwards, as well as 
the baſalts, and others, I will lay no more about 


* 


by it "Dern, 


* . 


Seventhly, 
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Seventhly, The regularly ſtratified quartzy 


mountain rock, of a white colour, a little tinged 
with a blue ets and often of a bluiſh grey « co- 


lour. 9 of 
a! many parts of Britain this Soon 4 is -Aeldom 
found. I have ſeen ſome little of it in the north, 


and it is very common in the Highlands of Scot- 
land, where I have frequently ſeen it as regular- 
ly ſtratified as any of the ſand-{tones, with other 


regular ſtrata of different qualities immediately 


above and below it; and ſometimes compoſing 


large and high mountains n of its own | 
ſtrata... 


This ſtone is 3 hand; dry, * 4 brite 


_tle, full of cracks and ſharp angles; the different 


ſtrata ſometimes moderately ſolid, but often na- 
turally broke into ſmall irregular maſſes, with an- 


gles as ſharp as broken glaſs, and of an uniform- 
ly fine granulated texture, reſembling the 1 


ſugar loaf. 
There are large and high mountains of this 9 


ſtone in the ſhires of Roſs and Inverneſs, which 


in a clear day appear at a diſtance as white as 
ſnow, without any ſort of vegetation on them, 


| -Fxcops a little dry heath round * baſe of {ho 
hill. 


Fighthly, I will 1 a —_ view of the coal I 


4 which are a very: numerous claſs of ſtrata ; . 


but ; 


8 5 


but as I have Gd them Pendler — my 
firſt volume, I will only take a curſory. view; of 
them here, and I will chiefly take notice of the 
ſand - ſtones. There is a great variety of Fee 
ſand-ſtones, which are diſtinguiſhable-by colour, 
texture, and degrees of hardneſs ;' and theſe are . 
diſpoſed into thick, middling, and thin ſtrata. | 
The ſpecies or variety I will take notice of at 
_ preſent, is the regular amen e of 
a laminated texture. 1 Wt - 
This ſtone commonly riles- in middling and 
This ſtrata ; and appears at the edges of a ſection, 
when broke or cut, to be formed of different thin 
| lamina, or layers of ſand, equally laid on the 
whole breadth of the News and well cemented to- 5 
gether; pl eo It un 
_ .. I take no notice of the 1 nor Wir Fa. 5 
ral properties of the free-ſtones, having no view 


5 


of claſſing ſtones. It is the formation into ſtra- Lo I 3 
ta, and the internal ſtructure of ſtones, with the EE 
various phenomena they exhibit in the ſtations _ _ 


they ogcupy in the ſuperficies of the globe, that 
anſwers my preſent views. I have ſeen a great; =o 
deal of both red and white free- ſtone riſe in 9 IF 5 
layers of five or ſix inches, and ſo upwards; and _ BY 


when the ſide of a grave- ſtone, or other ſlab, was 4 . 
poliſhed, regular ſtreaks, of a fifth ar ſixth part 1 
of an inch, appeared the whole length of the ſtone, - 5 

as 1 if 11 on ay ſo _ gentle waves of water, 5 
Fo 1 reading | 4 


(* 


. each layer. Now, I wiſh IN no- 
tice to be taken of the inner grain and ſtructure 


of this ſtone, as well as of its regular ſtratiſica- 


tion ; and that the great regularity of the ſtrati- 
fieation, and the inner ſtructure of it, correſpond 
exactly; which 1 ſhall have further occaſion to 
remark in what I ſhall advance in my ſecond ge- 


neral head. The flaggy grey ſtrata, the ſtrata of 


ſlate in general, and many of the black and grey 
ſtrata of the coal metals, may alſo be ranked with 
this free-ſtone, for perfect and regular ſtratifica- 
cation; and likewiſe many on thin e of 
he coal metals. | 

1 will alſo bring many bf the thin mitra 


| n into the ſame view. Many of the grey re- 


gularly ſtratified mountain limeſtones are alſo 


ſtreaked or ſtriped; and the ſtreaks in theſe ap- 


pear more conſpicuous, when broken, than the 
ſtreaked free-ſtones; the colours of the parallel 
ſtreaks or ſtrips being brighter. I obſerved be- 


fore, that ſome of the hard regularly ſtratified 
mountain rocks are ſtreaked; and in all theſe 


three different ſtones, it is to be remarked, that 
the ſtreaks are all regularly and exactly pa- 


| rallel: to the bed of the ſtone; which ſufficient- 
ly proves, that the fame agent was employed in 
the formation of theſe, and of all the completely 


ſtratified metals; and that this 1 . with | 


much e 
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Vith The grey flaggy Matt of Caithneſs, 


is another remarkable inſtance of regularity. 
The rocks of all the low country of Caithneſs, a a 
ſquare of ten or fifteen miles, are bluiſh grey ar- 


gillaceous ſtrata, with generally a ſmall quantity e 


of lime in the compoſition of the ſtone, which is 
indurated to a greater Mil than i is common to 
fuch thin ſtrata. <li 

This ſtone is ſtrong and: oats a all over 
this country it is diſpoſed in thin, broad - bedded, 
regular ſtrata. In ſeveral: parts of the country, 
theſe flags are ſo thin and regular, and are raiſed 
ſo light and broad, that three or four of them co- 
ver the ſide of a ſmall houſe. Mr Murray of 
_  Caſtlehill has, perhaps, the beſt flags in all Eu- 
rope, in a bay upon the ſouth ſide of the Pent- 
land Frith. That gentleman raiſes them of any 
ſize and thickneſs he pleaſes ; and ſo truly flat 
and ſmooth, that he has only to ſquare the edges 
to make of them good loft floors, partitions, | 
cheſts, mangers, roofs of houſes ; in Sp. he : 
does every thing with them. 2 ; 

The face of theſe flags are as ſmooth and true a | 
plane, as if a perfect maſter had finiſhed them; 
and indeed, they were finiſhed by a perfect maſ- 
ter. The adorable Creator is the author of all 
this art and regularity: And the ſtrata in this 
bay is a beautiful inſtance of perfection in the 


"TE 


3 of n nature; with reſpes to r . 2220 


FE, - fect ſtratification: - 
Ihlhere are ſeveral- — rocks and ſpecies of 


ſtone in Great Britain beſides thoſe already enu- 
merated and "deſcribed, many of which I have 
ſeen and examined; but theſe comprehend a ſuf. 
ſicient number and variety to anſwer my purpoſe 
in the ſequel of theſe inquiries. I have no view 
nor any inclination more minutely to arrange 
and claſſify ſtones. I am acquainted with gen- 
tlemen much more capable for ſuch an under- 
taking... My plan and genius leads me to exa- 
mine the ſtrata which compoſe the ſuperficies of 
dur globe upon a large ſcale. I delight to exa- 

mine the rocky ſhores of the ocean, —to climb 
the lofty, mountains, and take an extenſive view 
ol the great operations of nature, and then to re- 

tire into the deep and ſolitary glens, where I ſee 

the anatomy. of my ſubje&t,—where ſuch deep, 
various, and extenſive ſections. of the ſtrata are 
found, as are. very uſeful and ar eee in 
this gs. 9 8 


* 
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ig will now poten to _—_ ſecond a propoſion 
| which was, 1 | 
14 
u. To give tho natural Abbey of of -the aratifica- 
tion of the ſuperficies of our globe,—of the bear- 
ing, ſlope, and continuity of the regular ſtrata, 
. 1 of 


4 


of the fillures, chaſms, ſlips, and other interrup- k 
tions of that regularity ; all of which concur in 
| proving to a demonſtration, that water was the 
principal agent in the formation of that ſuperficies. 
I have: thus far prepared matters for entering 
upon an enquiry into the formation of the ſtra- 
ta; an enquiry arduous and difficult; and al- 
though it has occupied much of my attention 
more than forty years; and although, ſome 
time ago, I have endeavoured to remove many 
difficulties which obſtructed my progreſs, yet 
when I approach to a more minute inveſtiga- 
tion, it fills my mind with awe and reverence. 
The origin, the hiſtory, and the delineation of this 
chaos, form ſo great an undertaking, that I dare 
hardly venture to d 00 "ns and ee 
rious regions of nature. i 
All the phænomena of the: Are dead) ths! par- 
tial hiſtory J have given of them, make it / evi- 
dent to me, that thoſe rocks and foſſils which. 
Ve ſee laminated, ſtreaked, and ſpread out one 
above another, were formed by the waves of wa-. 
ter put in motion by the tides and other natural 
cauſes : And that other rocks, ſuch as moſt of 
the granites and pudding ſtones, ſome of the 
baſalts and limeſtones, &e. have ſtriking eee 
ances of the ſtony matter ſubſiding in deep wa- 
ter, and ſubſidence cannot properly take place 
in water Fray agitated or flowing with e a — ; 
current. 
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It now begins to be acknowledged by almoſt 
all thoſe naturaliſts who enquire into the nature 
of the mineral kingdom, that they ſee the marks 
of water every where upon tlie ſuperſicies of this 
globe. M. Buffon aſſerts, that every thing we 
ſee both upon and within the ſurface of the earth, 
carry ſelf-evident marks of the whole being form. 
ed by water, and he is evidently right in general 
in aſſerting, that water was the agent in this 
great work, but he is as certainly r —_ 
account of the manner of performing it. 

From all the phænomena which we can 7. 
tigate, both upon and within the ſuperficies of 
- the globe, it appears, that all the materials which 

compoſe. our rocks and ſtrata, muſt have been 

mixed with water in a fluid or chaotic Rate, when 

the ſuperficies of the globe was formed, and all 

_ Its, curious rocks and ſtrata were organized. 

At preſent I will take it for granted: I ſhall 

ae occaſion to reſume the ſudje gt hereafter, 

and to make various enquiries ene to this 
Fajoric ſtate of our globe. 

It is natural to ſuppoſe, that he 8 mo- 
tion of the earth from. eaſt to welt upon its own 
axis, and the motion of the tides from eaſt to 

weſt, were not ſuſpended while this planet was in 
Dr chaotic ſtate before the preſent dry land appear- 

ed. Upon this ſuppoſition, it ſeems to me high- 
6 probable, that thoſe ſtrata which we ſee diſ- 


U 


poſed. into. regul 1 were formed by che. 
flow and waves of the tide ſpreading out the 
grains and particles of ſtony matter upon a large 
plane, and leaving them there. The phænomena 
of the ſtrata themſelves, and a ſlimy ſediment 
found betwixt the, beds of many quarries, make . 
this hypotheſis abundantly evident. 
The moſt of the granites and breccia, ſome of 0 
the baſalts, limeſtones, and others not regularly 


ſtratified, I ſuppoſe were formed by the ſtony 


matter ſubſidihg when the water was in ſome de- 
gree of reſt at the height of the tide, or from o- 
ther cauſes of ſtagnation. Great quantities of mat- 
ter lodged by a particular high tide in different 
places, might make many large temporary ob- 
ſtructions by water containing great quantities 
of ſtony matter, which would ſubſide into a thick 
Irregular ſtratum during the receſs of the tide z 
_ which obſtructions future high tides wu break | 
down and ſweep away. _ | 
I am convinced, by the Spin of the 
ſtrata that every ſtratum which we ſee regular 
was formed upon the then ſurface of the globe; 
that is, that the very part of the globe where a 
particular part of the ſtratum was made, began 
to be dry land before the tide brought with it the 
matter which produced that ſtratum ; and ſo on, 
ſtratum ſuper ſtratum, tide after tide, until / all 
the ſtrata were eat And e higher 
and 


4 
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and lower, ſtronger and welket tides, mite | have 
been the cauſe of thicker and thinner ſtrata, a- 
mongſt thoſe we call regular. We find the thick 
and thin ſtrata very unaccountably and caprici- 
ouſly mingled, unleſs we will allow fuch a natu- 
ral cauſe as the difference of tides. | | 
J am alſo convinced, chat when every indivi- 
dual ſtratum was made by the tide, that ſtratum 
Vas ſpread out by the water upon nearly an even 
level plane ſuperficies, extending the whole length 
and breadth of that ſtratum ; and that the ine- 
qualities of declivity, the Saftures and various 
irregularities we meet with, happened after each 
ſtratum, and in many caſes, after a great number 
of ſtrata were ſpread | one above ee or 088. a 
level furfcce, 
Io compare great Sins with ſmall, the firata 
of ſand and mud lodged by great rivers in plains, 
by inundations from the mountains, are diſpoſed 
in layers very much reſembling our ſtrata of 
| ſtone, &c. I have read an account of a deep 
well or pit dug in Holland, in which they found 
thicker and thinner ſtrata of clay, mud, and ſand 
alternately, to the depth, if I remember rightly, 


of about thirty or forty feet. There is no room 


to entertain a doubt, that theſe ſtrata of looſe 
matter were ſpread out there at different periods 
of time, by the inundations of the Rhine, &c. and 
thoſe ſeveral ſtrata dug through in Holland be- 


ing 
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ing found: in a looſe ſtate, without any appear- 
ance of cement or induration, is a proof of an 
obſervation I made in another place: viz. That 
ſuch adventitious ſtrata as are formed by accident 
upon the ſhores of the ocean, the banks of rivers,” 
&c. at any time ſince the firſt formation of the 
ſuperficies of our earth, want the cementing qua - 
lity which binds and connects our rocks with, 
various degrees of coheſion." , * 
| Theſe adventitious ſtrata aſſiſt our 1751 in 
forming a proper notion how the great work of 
the ſtratification of the ſuperficies of our globe 
was performed; and providentially theſe acci- 
dental ſtrata are all perfectly looſe and uncon- 
nected, without the leaſt approach towards any 
thing like cementing, induration, or coheſion. 
hope it will be acknowledged that this ac- 
count of the formation of the ſtrata and rocks up- 
on the ſuperficies of our globe, appears natural: 
At the ſame time, I am ſenſible it may be alledg- , 
ed, that it points at regularity, but regularity is 
no where found in continuation. | I own, it may 
: appear ſo at firſt ſight. - However, I hope to con- 
vince every unprejudiced enquirer into theſe mat- 
ters, that all the various declinations, eren | 
and other interruptions to regularity. we meet 
with in the ſtrata, are my 1 mw eee 
natural and . 5 
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1 us n chat tlie intetior parts of the 
earth, below the viſible ſtrata, were formed by 
ſubſidence, and that from che agitation of he 
tides, this interior rock, as we may call it, 

would be full of greater and lefler inequalities up- 
on its ſuperficies, defore the exterior rocks and 
ſtrata were formed. The great agitations of the 
waters or chavs, and the great run of thoſe high 
tides from eaſt to weſt, would undoubtedly carry | 
and lodge the ſtony matter in great inequalities. 
Admitting the chaotic ſtate of the terraqueous 
globe, it is impoſſible to conceive that it could be 
otherwiſe ; and the phenomena of the granite and 


pudding bockt greatly countenance and illuſtrate 


the poſition. Several mountains in Lochaber 
and in Appin, the mountains of Carngorm, 
amongſt many others in the Hi ghlands of Scot- 
land, and Cruffel in Galloway, ſhew us how the 
granite rocks are moſt commonly formed; and 
the pudding rocks upon both ſides of Loch: 
in Roſsſhire, Sutherland, and many other places, 
I have ſeen exhibit much the ſame phenomena. 
In the curſory view I took of the prevailing 
rocks of Scotland, it appeared, that there is, 
comparatively ſpeaking, but a very ſmall part of 
the granite rocks found in regular ſtrata; Some - 
times we meet with this rock lying moderately flat 
and level, often diſpoſed into low inequalities ; but 


the moſt common 3 of this rock is in 
hills 


16) 


Kill and. mountains, ſome of TY are of great 
ſize and height; ſuch, for inſtance, are the moun- 
tains of Lochaber, Appin, and-Carngorm, in/the 
Highlands, and of Cruffel in Galloway. The 
maſt of theſe mountains, and many others of the 
ſuame quality, which I have ſeen, are compoſed 

of one entire ſtone or maſt, from top to bottom, 
without the leaſt appeara ce of ſtrata, or any di- 

viſiont inta different layers, or beds; and efſen 
With very few of the common ſiſſures or nb, - 
which are fo frequently found in other rocks. 
I went up the bed of a large Apes ef r 
miles, in nearly a ſtrai, vht- line, upon the eaſt ſide 
_ of Bineves, in the Highlands, where the granite 


bp rock was waſhed: clean; the whole length of the 


Tiyulet, in which there was no appearance of any 
diviſon or bed, nor hardly a- crack or cutter a 

quarter of an inch wide to be ſeenz but the 
whole rock was uniform and equal like the ſu- 
perficies of a ſingle block of granile. Now ib. is 


45 impoſſible for us to meet with anything in n 


ow! that can give us a clearer idea of thẽ ſteny 

matter fubſiding in water with unequsl fuperfi- | 
cies, than theſe mountains of granitæ, and the 
leſſer hills of the breceia, or pudding rock, ex- 
hibit. That theſe mountains oft granite, and 
other unſtratified rocks, have ſubſided; with: une- 
qual ſuperficies, is evident t6:every;obſeryer-;\and 
in n cafes, there F againſt ſelf. 
| 1 egen 
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evident facts, without e guilty of the wat. | 
eſt abſurdity. a Dato 93 1) 
Various eee of the Me” wake it very 


evident, that the tides roſe to a prodigious height 


during the formation of the rocks and ſtrata, 
which eompoſe the ſuperficies of the globe. The 
fluid chaotic ſtate of the terraqueous globe, Was 
one reaſon of ſuch high tides at that period. Ihe 
attraction of the ſun and moon would have a 
greater effect upon this planet, when the ſuperfi- 
cies of it, at leaſt; were all in a fluid ſtate, than 
they could poſſibly have afterwards, when part 
of it only was fluid, and part ſolid. And the 
tides riſing ſo high in that ſtate of the earth, was 
the cauſe” of our meeting. with ſo many moun- 
tains of granite; ſome of which, though high, 


muſt haue fubſided altogether in one tide, which 
is evident, from their containing the ſame; mat- 


ter without any variation in quality or colour; 
and from their being one uniform maſs, without 
_ ſtrata, diviſion, or bed, 'from top to bottom, that 
can give us the leaſt indication of the matter be- 
ing laid on, added, or ſubſiding at different times. 
But this is only to be underſtood as meaning 
ſuch parts of the mountains as are in our ſight. 
We can ſay little or nne to ſuch 1 as r 
1 in our view. „ i | 
As it is evidently. matter &. fact, 8 the 
+ a of e are of the conſtruction 
| | which 


to) 


which L have deſirided] it mult be akon * 
that the tides were high. when thoſe 8960 
were formed. In this caſe the eſſect proves the 
cauſe, and the cauſe naturally accounts for the 
eſfeck. Now, from theſe known facts Which we 
can inveſtigate, we may form probable eonjec- 
tures in caſes perfectly ſimilar. When we ſee 
inequalities upon the ſuperficies of the granite, 
and other rocks formed by ſubſidence, fo confides | 
| rable as to riſe to the height of great mountains 
it is rational to conclude, that ſimilar inequali- 
ties would be occaſioned by the ſubſidence out f 
our ſight. During the firſt periods of the ſubſi- 
ding of ſtony matter in the waters, I think it a 
reaſonable ſuppoſition, that the interior parts of 
the globe would conſolidate before the ſuperficies. 
| Beſides the preſſure of the ſuperincumbent chao- 
tic matter, the attraction of the ſun and moon 
would be more powerful near the ſurface than 
further down, which would help to keep the 
more ſuperficial parts of the chaotic or earthly 
matter more looſe and mixed with water ; and of: 
courſe, the ſediment near the ſurface. of the 
globe would be laſt in forming, and would be 
very humid and cavernous, as well as unequal 
and of a mountainous figure. . | 
Having thus far prepared my way, 1 will now 
proceed to account for the inequalities and : 
breaks of the ſtrata. 8 the Wen 9 
. „ . of 
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of the conſolidated — of the globe began to 1 
ſo high, or nearly ſo high, as the ſurface of the 
globe, ſo as the tides would begin to run and to 
form ſtrata, the firſt as well as the laſt of thoſe 
dean would be ſpread out even and ſmooth up- 
on a large ſuperficies. Now the firſt of theſe ſtra- 
ta would be ſpread out upon a very unequal and 
inſufficient; ground, which was not only of a 
mountainous figure, but alſo containing a great 
quantity of water in the compoſition of the ſedi- 
ment; and ſome. of the caverns and hollows 
would be much more humid and ſlimy than 
others; and therefore, When the weight of the 
ſuper-incumbent ſtrata were laid by ſucceeding 
tides above this unequal, terraqueous baſis, and 
when the ſuperior waters began to lefſen in bulk 
and weight, by the ſeparation of the earthy and 


ſtony matter, and to retreat by degrees to the 


preſent bed of the ocean, and much dry land be- 
gan to appear between tides, before the indura- 
tion of the ſtrata had taken place, it became ne- 
ceſſary that the water contained in the caverns 
and hollows, and in all the humid: ſediment be- 
low the. ſtrata, ſhould find its way out. The 
weight of the ſuperior ſtrata, as yet humid, ſoft, 
and flexible, would preſs hard upon the unequal 
ground below; and this preſſure of the ſuper-in- 
cumbent weight, would in time become ſo great, 
Tank the water below muſt force its way out, by 
15 e 


1 550% 


bietet the ſuperior ſtrata in many places; a . 


this forcing up of the interior water, drained out 


of the humid ſediment, is the origin and efficient | 
cauſe of all the caverns, gaſhes, veins, and fiſs 5 


ſures we ſo often meet with, and behold with 


aſtoniſhnient. A great quantity of water forcing 9 


its way out would make a large paſſage; and 


the violent manner by which this paſſag age was 
made, would greatly diſturb and diſtort t 


ced its way out with a violent eruption, the ſtrata 


e ſir 7 
ta about the rupture. When the water had for- 


being ſtill tender and humid, the aperture or ca- 
vern would, in whole or in part, be filled up by 


the falling i in of the ſides or roof, which would 


diſturb 'regularity, and produce confuſion and 


5 diſorder a good way round. While the ſuperior 


ſtrata were borne up by the waters beneath, and 


continued whole and unbroken, they were all 


he 
interior waters forced their way out, by burſting 
the ſtrata in many places, there would be made 
conſiderably unequal vacuities underneath the 
ſtrata; and of ' courſe, the ſtrata being not yet 
indivrathd;” there would ſoon be great alterations 
upon the kapertkcles of the globe. 


- 


The yet humid and tender ſtrata. would "I 


and break in many places, and fink down into the 


Vvoacuities beneath, Which has cauſed the various 
g i 
e rup 


2 


ntal and level, or nearly ſo; but when the 


4 vos 


res, and other interruptions of 
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the regularity of the ſtrata, 3 we every 
where behold. Where the interior vacuity was 
very deep, the parts of the ſtrata immediately 
above ſuch yacuity would be. depreſſed ſo low, 
that the other parts which would reſt upon ihe 
ſide of an interior mountain, would be turned up 


nearly an edge. The ſtrata, would dip and lean 


into theſe interior lakes, gulphs, and vacuities, 
with all the varieties and degrees of ſlope, of ele- 


vation, and We which we SAY: Were 5 


meet wit. 
I ſaw at Springkell i in Anmadale.; a Teh 15 5 


| ſtone quarry, which exhibits the under or con- 


cave ſection of an arch, I had an end or profile 


view of this ſection, which was the beſt. ne 


upmoſt ſtratum of this rock, next the graſs, was 


very ſhort, as that ſmall ſegment of the arch ſoon 


eropt out to the north, and to the ſouth. The 


ſecond ſtratum down from the graſs was conſi- 


derably larger than the firſt. 'The third: and 


fourth, and ſo on, continued to lengthen all the 
way down to the bottom of the quarry, as both 
ends or ſides of each ſtratum below came round 
and cropped out at the graſs above, as high as 
the upper ſiratum cropt out; ſo that all the low- 
er ſtrata took an ample ſweep, and formed the 
concave ſemicirele of a magnificent arch. 


This i is curious and a pleaſing. Po eb 


| obs. 1 know not how. to account for, without 


admitting 


c 


admitting and 3 theſe 3 
which the middle of them was depreſſed, and the 
ſides elevated while they were humid and pliant. 
It was this inequality of the ground below the 
ſtrata which was the caufe of all the dykes, gaſh: 
es, flips, and other inequalities and diſturbances 
in the coal metals. A vacuity of a certain ex- 
tent and deepneſs would occafion the ſtrata a- 
bove to fall into juſt ſuch a degree of ſlope as the 
ſize and figure of the hollow below would admit 
of. Where the vacuum was deep, and the ſides | 
of the ſubterranean mountains very ſteep, the 
| ſtrata above would fall nearly on edge; and 
when ſhallow, they would only be depreſſed à lit- 
tle, which would give them an eaſy ſlope or de- 
clivity, and ſo on to all the intermediate degrees 
between the two extremes of the horizontal flat- 
neſs. and the vertical poſition of the ſtrata, 
Where the inequalities below were  inconfiderable 


; would ans, bend „„ 4 Witte * Wan 

places contiguous without breaking, which would 
occaſion the inequalities of dip- and the waving 
of the ſtrata, which we ſo often meet with, and 
which I a ee in Sch obſereations- on 

| coal. 


When a dall + e to 10 as 


under one ſide chan the other of a claſs of rata, 


e weight of the ſtrata over ſuch-vacuity prelſing 


"4 
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* on one ide, and the reſiſtande of the Eb 
ſide; which was ſupported below, would at laſt 
cauſe them to break acroſs, and the ſtrata upon 


one ſide of the breach would fink down, and the 


edges of the ſeveral ſtrata would ſlide paſt each 
other at the fracture, ſo that the edges of thoſe 
which ſunk down would fall below the edges of 
| thoſe they broke off from, on the fide which 
the vacuity below was deep or ſfiallow, which 
was the cauſe; of all the ſlips and hitches we ſo 
frequently meet with in coal- works and quarries, 
and we ſee | in other: ns W the ſtrata F | 
Pear, e TOTO” 
211 ee e we: N find Aller Wide of 
water to diſturb the regularity of the ſtrata, be- 
ſides that I have attempted to explain. The ſu- 
perior ſtrata and rocks formed by the water and 
in the water, as the matter was laid on by the 
ſtreams, or lodged in ſediment at the height of 
the tides, would all at firſt be in a ſoft and hu- | 
mid ſtate,” containing a conſiderable quantity of 
water, which would all by degrees ooze and 
drain out by the preſſure of the ſuperior upon 
the inferior ſtrata; and it is the property of wa- 
ter to ſink e excepting ſuch as goes off 
buy evaporation, when the particles are divided 
ſo ſmall as to be buoyant i in the air. The water 
contained at firſt in the compoſition of the ſupe- 
| rior 


tn) 


Wards by decken N PRs A n lodge 

betwixt ſome ſtrata, or in any vacuities it would 

find; but when the ſuperior preſſure became 
greater, by the addition and ſettling of the ſtra- 


ta, this water would alſo force its way but; and 
this, very probably, is the phyſical cauſe of many 
of the leſſer diſturbances and deviations from re- 
gularity, which we ſo often! meet with in the 
coal metals and others. It is more than proba- 
ble, that the water ſtrained out of the ſtrata 
mien in ſome places produce even hey 
Ryan ors: in foreing its way Out, N en 
It appears to me probable, chin Ae 
0 Feen of the ſtrata, and afterwards forced 
out from between them, might oceaſion that ſort 
of diſturbance in the coal metals and others, 
which 1 have called a waving ſhake ; and per- 
haps ſome of the leſſer twiſted ae which I 
havè deſcribed elſewhere; might have the fame 
original cauſe. The water between the ſtrata 
burſting a paſſage in a particular place, and in 
foreing its way out, breaking, twiſting, and diſ- 
torting them, would produce great confuſion! as 
far round as the influence of that current would 
reach. And 1 can eaſily conceive, that in man ̃ 
places, this water would be forced but with pro- 
1 violence, by the great weight of the ſtra- 
a 3 yrs down e it. In he kam 
8 tion 
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tion of the ſtrata by water in mation 
nable to ſuppoſe, that ſome placts would contain 
more water in the mud or newly formed ſtrata 
than others, and of courſe ſuch places would be 
more quaggy and weak than firmer places, which 
contained leſs water; a preſſure coming againſt 
ſuch a place would eafily force a. paſſage, and if 
ſuch weak place vas of ſmall extent, the water | 
e force its way upwards in almoſt a vertical 
ion, and ſo form a twiſted, Die: or a bee 
pipe vein in.minerdlogy- r 2/3 46 
We oſten meet with quagg7 1 pen 2 
ſmooth ſandy eee ſo ſoft and wet, that 
vou will plump in if not previouſſy aware of 
them; and ſometimes the water will really burſt 
out of theſe quaggy places, although the reſt 
of the 1. near __— nn bee eee ven, 7 
en firm. 464 
I make a ae as] Han 50 theſs 
cauſes, which in many reſpetts are the fame, have 
produced all the phænomena we obſerve within 
the ſurface of the earth, wherever we meet with 
any thing that diſturbs or Aj the! _— I 
nun he strap potirot 
It is a common ſaying with e „ubich 1 
bans often heard), when they meet with pheno- 
mena in the mineral kingdom, which they can- 
not comprehend, to call chem the ſport of na- 
1 e e is at beſt but a vague expreſſion, 
1111 e 


frequently made uſe of to conceal ignorance. 
I think it a much wiſer ſaying made uſe of 
by others, viz. That nature does nothing 
in vain.” I cannot help thinking that the laſt 
_ faying is remarkably applicable to the. ſubje& 
under contemplation. Granting the ſtrata to 
be formed by water, and I do not ſee. how 
it can poſſibly be denied by any who take 
the trouble to examine circumſtances ; we. mult 
then ſuppoſe a great quantity of water to be con- 
_ tained in the compoſition of each ſtratum at firſt, 
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and that this water would filter and ſtrain out 


by degrees. It is as reaſonable to ſuppoſe, or in 
other words, it is neceſſary to allow this water a 
paſſage out ſomewhere. Go to a ſandy or ſlimy 
ſhore, towards the latter end of the ebb of a high 
ſtream tide, when the ſea retreats expeditiouſly, 
and there you will ſee how amazingly faſt the 
water is 00zing out of the ſtratum of ſand which _ 
the waves formed, and the greater the ſlope is 
near the land, the quicker it drains out. . 
If the ſhore is very flat and the ſands exten 
ſive, it contains ſo much water that we dare not 
ride there. I have frequently ſeen ſands I durſt 
not walk upon, and men on foot and on horſe- 
back have been known to ſink and periſh in 
them. The Solway Frith is infamqus in this re- 
ſpect. Several barques ſtriking the ground, 
could never be got off the ſands again, but haye 
Vor. II, K : oy 
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been known! to fink over the maſt quite out of 


fight in a few tides. This obſervation will help 
us to conceive what an amazing quantity of wa- 


ter there muſt have been in the compoſition of 


the ſtrata when firſt formed; and if we find it 
there, we muſt allow it a paffage out ſomewhere: 


It would force its way out when a prodigious 
weight of ſtrata was laid on above, and the wa- 
ters of the ocean had retreated far. below =; 


level of the dry land. 
In a ſubject ſo great and mpnondiaary as this, | 
we mult either eompare great things with ſmall, 


or elſe be left without any means of illuſtration, 


without any thing to affiſt our ideas; and we 


have need of all the aſſiſtance we can poſſibly 


find to aid us in this inveſtigation, Allow, 


then, that the newly formed ſtrata and unſtratified 


rocks did contain mueh water at firſt, this water 


muſt find or force a paſſage out; and I have no 


reaſon to doubt, that the breaking out of the wa- 
ters from beneath, and from between the ſtrata, = 
in greater or leſſer quantities, from all depths, 

and in all directions and degrees of force, was 


the phyſical, the neceffary cauſe of all the great 


fiſſures, breaks, caverns, abruptions, twiſts, 
ſhakes, and other confufion and irregularities we 


meet with in the ſtrata, I have ſeen examples 
which affiſted to confirm my perſuaſion, that the 


* rcp the incumbent weight above where water 
broke 


E 


broke out Sb a great depth, the greater and 
wider confuſion it made. 
I have ſeen great havock als in the rata, in 
ſome places upon the ſhores of the ocean, under 
the ſides of large granite mountains. But I will 
not deſcend to particulars. It would prove too 
tedious 3 and every obſervitig naturaliſt who will 
take thi trouble, as I have done, of perambula- 
ting the mountains, valleys, and ſhores of the 
ocean, will find the truth of all my obſervations: 
Every curious perſon will find opportunities to 
examine particulars. I only wiſh in general, to 
be able to ſet the obſervations and rl of 
the inquiſitive in a right train. 
1 have excepted the gaſhes, or the a fl. pl 
fures, which are wide above, and narrow below, 
from the interruptions of the regularity of the _ 
ſtrata and rocks, which were occaſioned by erup- _ 
tion of the inferior waters. At the ſame time, 
I am perfectly clear that the water contained in 
the ſediment at firſt was the mediate cauſe of 
theſe gaſhes. The drying of the ſuperficies of 
the ſtrata, by evaporation and percollation, was 
the immediate cauſe of them. When the great 
quantity of water contained in the maſs at firſt, 
drained, evaporated, or iſſued out, the ſuperior 
firata muſt ſhrink every way in bulk; and be- 
ſides their diminiſhing in bulk from the loſs of 
ſo much water, the ſtrata, as 1. obſerved before, 


would 


75 


would fall, Jew; and ſlide every way upon the 
water making its way from. beneath them ; and 
theſe effects jointly were the cauſe of the gas, 
or wide chaps of the rocks and ſtrata :- Or in 
other words, when the ſuperior ſtrata began to 
conſolidate, and the water was drained out, they 
would crack, and the inclination. of the ſtrata, 
different ways, would. era the crack to a 


5 wide gaſh. 


1 think this part of my ſubject as clear, 0 or 28 
eaſy to be illuſtrated, even by ſmall examples, as 
any part of it 1 have treated. We ſee the earth 
chap in a dry ſummer. A brick-maker's clay 
ſpread out, and left too long in the ſun, without 
working, will ſoon crack all over. I have obſer- 
ved in divers places, that the ſuperior or upper 
ſtrata were chapped more than others below 
them. I mean, that a ſmall part of rock or ſtrata 
ſpread over a limited extent of country of a par» 
ticular quality, above which there is no appear - 
ance of there ever having been any other ſtrata, 
and not much cover of any kind, exhibit the 
greateſt number of chaps. Such, for inſtance, is 
the limeſtone of the iſland of Iſla, and of Aſſint, 
which does not dip under the mountain rocks of 
the country. The limeſtone of Iſla is ſtratified, 
but there are no otfier ſtrata of a different kind 
above it. I have traverſed the whole of that 
piece of limeſtone, which is about ten miles 


over, 


*t n 5 
e NG fave any im fall) be 


ſüiſſures as it is. This remarkable patch of lime- 
ſtone is altogether a mining field, which produ- 


ces various ſpecies of lead ore, and ſome of them 
rich in ſilyer. But the prevailing ſpecies in the 
iſland, is the common blue potter's ore, which is 
there remarkably clean when dreſſed, and free 
from pyrites and other heterogeneous mixtures, 
not eaſily ſeparated ; and it yields an excellent 
produce in ſmelting. Some little copper is found 
in this field, in regular mineral veins, but lead 
generally prevails. I believe no country produ- 
ces ſuch an amazing number of veins, in the ſame 
extent of ground, as appears in this limeſtone. 


5 The number ſurpaſſes imagination, and many of 


them are as promiſing regular good eg as can 
be ſeen in any mining field ; and they all diſco- 
ver leſs or more lead, accompanied with the beſt 
mineral ſoils, hard and ſoft. But notwithſtand- 
ing the ſurpriſing number of veins to be ſeen in 
this rock, I believe it would be difficult to deter- 
mine which are moſt numerous, the mineral 
veins, or the hard whin dykes, which cut ane 
interſect the lime in all poſſible directions. If 
the veins and dykes of this field were diſtinctly 
and properly delineated upon a large ſcale, by a 
good ſurveyor, it would be a valuable alten 
for the curious and intelligent. 


The 
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The whin-dykes there generally riſe above the 
ſurface of the lime, ſo as to be ſeen in ridges at 
a diſtance, interſecting one another. I have fre- 
quently. ſtood upon an eminence, and viewed 
with aſtoniſhment the prodigious numbers of 
theſe ridges of ſtone which traverſe the lime-field, 


eroſſing and interſecting one another in all direc- 
tions. I: account for the whin-ſtone, and other 
dykes in limeſtone, and the coal metals, &c.- as 
originating from the fame phyſical cauſes as the 
open gathes; viz. the draining of the Ae 
and drying of the ſtrata. | 

The whin-dyke was a gaſh or chaſm at Keſt, 
which was afterwards filled up by a high tide 
overflowing and pouring foreign matter into the 
gaſh; and the gaſh which continues open, or on- 
ly contains fand or clay, or other looſe matter, 
ſuppoſe became gaſhes later, by the cracking of 


the ſurface of the rocks, after the high tides were 


fo far retreated into their ordinary bed, that rn 


would no more return to cover the earth. 


We ſhould not look upon all this levogblarity, 


all theſe caverns, fiſſures, breaks, and other in- 
terruptions of regularity, which 1 have been de- 


ſcribing, as if they were real blemiſhes in nature, 


of no further uſe than to anſwer the firſt purpoſe 


of giving vent to the ſuperfluous moiſture out of, 


and from under the ſuperior ſtrata, I confider 


them 


them all, or maſt rs * beat emolument 4 
50 mo. 8 
The 1 in the a 9 . hs | 

an and elevation of them into various de- 
grees of ſlope, gives us an opportunity of view- 

ing their edges at the many ſections of them we 
ſo often meet with, and of examining their crops 
or upper edges of the ſeveral ſtrata, which en- 


ables us to chuſe what is uſeful, and to diſcover 


and work coals, quarries, &c. The great ſubter- 
raneous caverns and paſſages often give vent to 
noxious mineral vapours, and are frequently the 
channels of ſubterraneous rivers, many of which 
run into the ocean, and into great lakes. 
Many of the gaſhes and larger fiſſures in the 
, en are the repoſitories where the mineral 
ores are treaſured up for our future uſe, and we 
know where to find it and draw it out, as the ad- 
vanced ſtate of ſociety, of commerce, and the 


arts require it. What a bleſſing to Society in 


general are the metals! What a comfort to ma- 
ny cold countries is pit coal! how neceſſary to 
the arts, manufactures, and commerce! Ho- 
could London, Edinburgh, Dublin, &c. ſubſiſt 
without it? Their conveniences and advantages, 
without theſe, would be greatly diminiſhed : It 


muſt be confeſſed, wats ou not oo! OY 5 
are without it. 


5 — 
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Thoſe ſmaller cracks and fiſſures we every 
where meet with in great numbers, in the ſtrata _ 
commonly called cutters by our quarriers, which 
cutters divide our quarry ſtones into ſo many 
blocks or maſſes of various ſizes and figures, are 
conſidered by many as the effects of earthquakes 
and other violent concuſſions; but it is very 
evident to me, that they originate from another 
cauſe. Every perſon of obſervation and experi- 
ence knows very well, that the nearer the ſurface, 
the cutters appear more numerous; and vice ver- 
ſa, the deeper down there is the greater diſtance 
between them. I have ſeen many good quarries 
in which the ſtrata were divided at the ſurface 
by theſe cutters into angular maſſes too ſmall for 
uſe, which produced good blocks a little way 
down, and at a greater depth, there is often ſeve- 
ral yards ſquare between theſe natural cutters ; 
ſo that the quarriers are obliged to cut out every 
block of ſtone they raiſe. If theſe were the ef- 

fects of earthquakes, &c. they would be found As 
numerous below as above, 

In fact, they are the effect of the low wn gra- 
dual yielding and falling of the layers of ſtone 
cloſer to one another, after the water was drain- 
ed out, and induration was taking place; and 
we find them more numerous near the ſurface 
than farther down, becauſe the ſurface was not 
preſſed at firſt by the weight of any ſuper-incum- 
bent 


A 
bent matter; of courſe, it would contain more 
humidity, and retain it longer. When this was 
by degrees drained away, there would be the 
more room for the crops or ſuperficies of the 
ſtrata, to lean, ſlide, and fall cloſer together, and 
their yielding and preſſing together above, later 
than below, muſt neceſſarily occaſion more cracks 
or cutters in each ſtratum at the ſurface than 
| farther down. | 

I have endeavoured to be as 3 as 1 poſſi» 
bly could, in explaining this great and difficult 
ſubject, and I have produced all the little exam- 
ples which I thought moſt appoſite, by way of 
i illuſtration, and I am ſenſible. that all is little 
enough. | 


. ſubject is fo 8 e and 
difficult, ſo much above and beyond human capa- 


PF - 


city, that although I well underſtand what! 


would wiſh to explain, yet I do not find it an 

eaſy matter to communicate my ideas on the 
ſubject, ſo as to be perfectly underſtood by others. 

However, I, hope, that 'the candid naturaliſt. 
will underſtand me, and not condemn my la- 
bour ; for although novices in this ſcience ſhould 
undervalue what I have advanced as wild and in- 
conſiſtent, I flatter myſelf the experienced adept , 
will acknowledge that my obſervations are the 
fruits of conſiderable application, much ſtudy, 


and extenſive experience. Nevertheleſs, ſeeing 
Vol. II. 1 „ 
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the ſubject. is ſo intricate, I pretend not to unfold 
the whole arcana of nature, nor entirely to re- 


move every difficulty and objection out of my 


way. There is one of conſiderable magnitude, 


which occurs at preſent, which I will attempt 3 


to remove. 


"ZFRe difficulty J mean is this: Jn my * 


of the ſtrata I call regular, which, from their 


ſtreaked and laminated textures, and their poſi- 


tion one above another, &c. have -unqueſtionable 


marks of being formed by the tides, or in other 
words, by the flow or current of water in motion. 


1 faid that the firſt of theſe ſtrata was formed 


upon what began to be dry land, or where there 


was but little cover of water, or chaotic matter, 
at the ebb of tide ; and if there were but two or 
three regular ſtrata in all, this matter would 


appear very plain and ſimple ; but as we ſee in 


ſome high cliffs. of the ſea, in deep rocky glens, 
among our higheſt mountains, and in ſinking 


deep coal pits, &c. many great and lofty ſedions 
of the ſtrata, where we behold prodigious num- 
bers of them in regular order, one above another, 
it may be difficult for many to conceive whence 
the great quantity of matter was to come from, 
which was requiſite for compoſing all the reſt, 
after the firſt two or three were done by the 
flowing of water? There are two. or three cir- 
cumſtances which contribute their joint aſſiſtance 
le: . fo A 
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to enable me to remove, this aide out of Kt 
Way, 0 
1 ſuggeſted Naito, 3 I thinks it was'a natu- | 
and ſuppoſition, that the then ſurface, or what 
began to be the ſolid ſuperficies of the globe be- 
fore the ſtrata were made, was ſoft and flimy, 
unequal and full of hollows, and mixed with a 
great quantity of water. Now, when a prodi- 
gious weight of ſtrata in a humid and flexible 
ſtate was ſpread out upon ſuch à ground, the 
Pater below would be forced out, and the ſuper- 
ficies of the globe would ſhrink down conſider- 
_ ably, All the ſtrata,” and eſpecially: the moun- 
tains of ſediment, would grow thinner and be 
ſqueezed into leſs room as the humidity was drain- 
ed out, and the prodigious weight of ſtrata above 
preſſed them together, This confideration helps 
in part to remove the difficulty ſtarted. The 
globe ſhrinking by degrees into leſs diameter, as 
the weight of more ſtrata was added above, and 
the humidity. drained out, the ſame. height of 
tide would ſtill ſpread out more ſtrata. But this 
is not enough; it yet remains to be enquired, 
whence all the matter came which compoſed the 
ſubſequent ſtrata? I anſwer, that part, and only 
the ſmalleſt part, would be carried out by the 
interior waters, in their violent eruption when 
they burſt their confines. When theſe waters | 
forced their way out with ſuch prodigious vio- 


lence 4 


* 


lence as the incumbent weight of a great depth 
of ſtrata made neceſſary, when the ſuperior wa- 
ters had retreated, no doubt, a conſiderable 
quantity of ſtony matter would be forced out 
with the water, which would contribute in part 
to form future ſtrata; but the far greater part of 
the matter which compoſe the regular ſtrata, 


came from the bed of the ocean, which purg- 


ed itſelf, by the motion of the tides, of all 
the ſand and earthy matter which was before 
mixed in the waters, and laid it upon the 
ſolid and higher part of the globe in regular 
ſtrata; and the ocean does purge itſelf by the 
motion of the tides to this day. Though 
the larger rivers ſhould carry down ever ſo much 
ſand and ſlime into the ſea, it throws it all out 
again upon 1 the land. 


It is eaſy to bo TOE from what J have 42 
vanced upon this great ſubject, that I am firmly 
perſuaded the whole materials which compoſe the 

ſolid part of the ſuperficies of our globe, were 

once entirely mixed with the waters in a chaotic 
ſtate; and it appears from all the records of an- 
tiquity handed down to us, that this was a re- 
| ceived opinion in the earlieſt ages all over the 
world. This was the chaos of the ancient ow 
4 * e 
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No doubt this was handed down to them by 
Pi tradition; and it is natural to ſuppoſe that 


x ſome of the wiſe of them would examine nature, 


and finding the phenomena they beheld corre- 


ſpond with tradition, would preſerve the memorx 


of it long in the philoſophic parts of the heathen 
world. This early tradition might have been 
derived at firſt from ſome revelation ; but how- 
ever they came by it, it appears to me very proba- 


dle, that their firſt notion of the chaos then was 


much the ſame as mine is now, though it was in 

later times ſtrangely blended with fable and fic- 
tion, to countenance their various ſyſtems of ido- 
_  atrous theology. What idea SO on * it at 


. laſt, i is "Do ee eee 


Th thei raw and humid ing of hs 3 by; © 
the globe at that time, it is to be ſuppoſed that 
ſtrong and powerful winds would frequently in- 
feſt the lower regions of the atmoſphere, and 
theſe might have a powerful effect upon the ſtrati- 
fication of the ſuperficies of the earth, and in 
producing ſeveral of the preſent phenomena we 
behold upon the face of the globe. If we will 
ſuppoſe that many of theſe ſtorms of wind were 
local, and only extended over a ſmall part of the 
globe at one time, it is rational to ſuppoſe that 
theſe local ſtorms of wind would have a mighty 
effect in driving or carrying the ſtony matter 
e ? along 
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along wins: the tides, wad Og": it in Soma ts 80 
different places. 
Perhaps this is the reaſon that we every wheit 
find ſtrata of the ſame quality in patches, which 
only ſtretch over a limited extent of ground, and 
then others of a different quality take place. But 
I will not enter into minute diſquiſitions of all 
circumſtances. IL only mean to give the great 
outlines of this extraordinary work of nature. 
At the ſame time, I will juſt remark here, that in 
all my perambulations and reſearches, I have not 
been able to trace any particular claſs of ſtrata 
for any conſiderable length of ground, compa- 
ratively ſpeaking; for two or three hundred 
yards, and two or three hundred miles, are both 
of them inconſiderable, in compariſon of a zone 
of the earth. I once took it for granted, as I be- 
lieve many others do, that every ſtratum was a 
zone, or at leaſt reached, I knew not how far; 
but 1 afterwards frequently examined circumſtan- 
ces more accurately, in order to put this matter 
beyond a doubt ; and both in Highlands and Low- 
| lands, I found 1 was wrong; and now fre- 
quent obſervation and experience convince me 
that there is no ſuch thing as a v long ſtretch 
of the ſame claſs of ſtrata. 
- _ Obſervations upon the phenomena ke” the ſtrata | 
which compoſe the ſuperficies of our globe, is a 
L plealing and a fruittul ſubje of inveſtigation, 
which 7 


Fx 3 
* 
7 7 1 N 


which 1 Lon 1 8 2nd: could ſay a 
great deal more about it, were I not in danger of 
being impertinentiy tedious. However, before I 
diſmiſs it entirely, I will beg leave to make a 
few obſervations relating to the n, or bg 
ing of the ſtrata. 

As I hold that the ſuperficie 55 Fi 5 Was 
formed by the waters put in motion by the tides, 
it is neceſſary, upon this hypotheſis, that the bear- 
ing of the ſtrata. ſhould be due north and ſouth 
between the tropicks, and that they ſhould devi - 
ate a little from this line without the tropicks. 3 
On the north ſide, they ſhould lean or bend a 
little towards the north-eaſt, and upon the W 
ſide, towards the ſouth- eaſt. 

That this deviation or bending Wi of 1 
me direction, or bearing of the ſtrata, ſhould 
ſtill continue and increaſe, as it advances from 
the equator towards the poles, ſo as to form an 
eaſy ſweeping curved line acroſs the ſemi · diame · 
ter of the earth, from ſouth to north, &c. The 
attraction of the ſun and moon upon the ſuperfi- 
cies of the globe, is greater between the tropicks 
than without them; of conſequence the tides muſt 

riſe to a greater height at the equator, than in 

the high latitudes without the tropicks; and as 
the attraction is greateſt between the tropicks, 
and the tides would riſe higheſt there, ſo would 
they run foremoſt at the equator, (to compare 

again 
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again great things with ſmall,) as we ſee the 
ſtream of a ſwift running river in a flood. The 
current in the middle of the river is always high- 
eſt, and bears foremoſt. But the greater degree 
of attraction between the tropicks ariſing from 
the figure of the globe, and the fituation of the 
torrid zone makes it neceſſary for the tides to 
riſe higher there, and to run with a forward 
head, or current; and this would eſpecially hap- 
pen in the high tides in the chaotic ſtate of the 
earth; and if the ſtrata, in fact, appear in this 
muppets line of direction, it is a ſtrong collateral 
proof that my hypotheſis of the formation of the 
ſtrata by the tides, is true. . 
I have been told that the bearing oft the vain 
at the equator, is true north and ſouth, of the 
truth of which report I have not the leaſt doubt, 
as it appears neceſſary that it ſhould be ſo. In 
theſe northern latitudes of ours, the line of direc- 
tion or bearing of the ſtrata, where they lie fair 
and regular, without being warped or thrown 
out of their due courſe by the influence of any 
particular cauſe, anſwers as nearly to my idea of 
the line of the tide, when the whole ſuperficies 
of the globe was in a fluid ſtate, as can be ima- 
gined ; and the ſtrata in all this iſland, in high 
and low lands, in mountains and plains, bear 
to the ſame point in general. So far we can 
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Feen correſpondenee bids ene 
and the effect; and I cannot help thinking that 
oy Fade WOE! and illuſtrate one another.” ph 
; ike Jas hol e ee 8-2 by Or ie 
| Ks ſtrata. which compoſe the ſuperfieies of our 


glabe are diſpoſed according to the true order of 
gravitation, the heavieſt below, and the lightelt- 


above; but I have diſproved this hypotheſis in 5 


my obſervations on coal, where I have proved to 
a demonſtration, that the lighteſt and the heavi- | 
eſt, with all the degrees and mediums, are blended 
promiſcuouſly in the coal field, without the leaſt 
regard to gravitation. © There we find freeſton 
till, ironſtone, coal, till, freeſtone, limeſtone, 
coal, ironſtone, &c. &. Army one above 
another,  Fiihoutthe leaſt ad to the laws of 
gravit on. In conſtant experience we find the 
ba the ſtrata run counter to it in the coal 
field, as we very commonly find ironſtone abo 
coal, and every roof of coal whatever is much 
heavier than the coal itſelf. There are above thir- 
ty ſeams of coal in che lands of Gilmerton, with 
à prodigious number of all the various ſtrata 
commonly found in coal fields, interpoſed be- 
tween them. There is not any mark of the order 
of gravitation in this field. But I need not inſiſt 
upon this point. It is ſuſficiently clear; and in 
"my account of the formation of the ſtrata, one 
0 Nei IL + V8 | above 
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aboye another, by the ſtream or flowing of the 
tides, there is no room left for the laws of gravi- 
tation to take place. If they had taken place, it js 
highly probable that we ſhould have greatly ſuf- 
Fered by it— that iron and lead, -&c: wee” 10% | 
ne down abſolutely out of our reach. fit 
But this affair is better ordeted ſor our 


eee and convenience. An improved ſtate 


of ſociety cannot be ſupported without| numbers 
vaxiouſly employ ed, according to genius, inclina- 
tion, kill, and bodily ſtrength... Induſtry,. even 


hen prompted. by neceſſity, has a dlirect tenden- 


cy for the good of the common wealth; and the 
greater the numbers well employed, it lis the 
better for the whole community. Now, by view- | 


ing our ſubject in this light, it muſt be confeſled 
that the ſuperficies of the globe being der 
and the order in which theſe ſtrata are diſpoſe: 
is exceeding convenient for ſociety. For as 
the matter ſtands, we can make diſcoveries of, 
and work coal, ironſtone, lime, building-ſtones, 
mines, &c. In ſnort, every thing is ſo well ap- 
pointed, and ſo properly diſpoſed for the good 


and convenience of man in a ſocial ſtate, that 


were he not mortal and vext with anxiety, and 
with unruly paſſions and appetites, and were 
not the ſpirit! of man always diſſatisfied with 


preſent enjoyments, and ſtill aiming at ſome- 
thing more, Up: n would be a heaven up- 
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on earth. But the tert eſtrial paradiſe is only 


fuited to gratify the cravings 'of the bodily ſen- 
fes. The immortal ſoul meets with nothing 


but afthpeist set and diſgüſt in this world j _ 
and therefore it inſtinctively puſhes forward its 


hopes and deſires to à ſtate and enjoy ments 
more Ala hon: to A « \piritual ac HET ; 
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In taking a e of DIG 1 a drank | 
cod about the formation of the ſtrata, I have the 


pleaſure to reflect that L have not the leaſt doubt 


of my being right in the main, though 1 may 
have erred in ſome little relative points; and 


though all the world ſhould refuſe its aſſent at 


preſent; it cannot hurt me in the end. I know _ 
upon what greunds I ſtand; All the phenomena 


of the ſuperficies of the globe above ground and 


below, are on my ſide; and in time theſe pheno- 


mena- will be duly inte; and the reſult of 


the ſtricteſt ſerutity which time can produce, | 
muſt conclude in ee to he” truth und 1 1 


have advanced. | 
It would be too tedions' to enumerate every 


circumſtance I have examined, and which might 


be brought forward in proof of my opinion. 
The regularity of the ſtrata is clearly on my 
ſide; ; and the irregularities, breaks, and inter- 


ruptions we meet with, become neceflary, upon 
hy Ihe of water being the mediate cauſe 


of 


aut 


| _ this: great eſfect. When the laminated. and 
ſtreaked beds of ſtone are broke acrols, the ſec- 
tions of them preſent the effects of water in mo- 
tion at firſt ſight. The ſeveral ſtrata, ſtreaks, and 
lamina, are ſpread out ſo. regularly the whole 
length and breadth of the ſtone, that it is impoſſi- 
ble to account for the effect from any other cauſe, 
than the motion or flowing of water ſpreading. 
the matter upon a plane ſuperficies. And what 
may be called the leſſer ſtrata, or curious ſpe- 
cimens of ſtone, diſcover the ſame phenomena 
in miniature, as the Strat exhibit 25858 a ns 
er ſcale; 5 | 
When a ſection of ſome of them i is -oliſhed, it 
diſcovers regular ſtreaks or lamina for a little 
way, and then this regularity is broken, and the 
edges of the different ſtrips are ſlipt by one ano- 
ther, and yet we ſee them again in the other end 
of the ſtone, and this in miniature is as perfect 
a ſlip as we find in the coal metals. In ſhort, 
by a careful inſpection of the inner texture and 
ſections of curious ſtones, we ſee that the ſame 
work has gone on in miniature as we diſcover in 
the great ſtrata, and I believe it will be difficult 
to point out any material phænomena upon the 
face of the globe or within its ſurface, that, up- 
on a careful and thorough examination, ſhall 
contradict what I have advanced. I do not think 
that any thing can be pointed out which is not 
| 1 ounti 
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8 — reconcileable to my aden in ge⸗ 
neral, though I niay not dure ee N 
avenue againſt objections. 5 
I have no doubt I e adipex niarly objec 
tions, rectify many Ts and clear up many 
_ difficulties! and dark paſſages, if they were can⸗-⸗ 
didly pointed out to 45 85 lt can hardly be ex- 
pected I ſhould be quite perfect in my firſt eſſay: 
upon ſo great a ſubject, which is new); at leaſt as 
far as I know, my inveſtigations are new; at the 
ſame time, I am not 28 leſs ee char wy 
are . 8 

1 have carried my fubject ao in iy mind | 
more than thirty years, and met with many dif-. 
ficulties in the inveſtigation of ſome parts of it. 
Sometimes a ſingle difficulty has puzzled me for 
years, and when it was removed, a flood of light 
would ruſh in upon my mind, which would bring 

many diſcoveries along with it, beſides the cleat- 

ing up of that one point; and then T would. per- 
ceive the cauſe of my perplexity to be ſo fimple, 
that I have many times wondered how it could 
be any difficulty at all. Many fatiguing jour- 
neys and perambulations I have made to examine 
how facts agreed with my refle&ions, and was 
often . mortified with diſappointments when my 
reflections were in a wrong track. Notwithſtand- 
ing, I ſtill perſevered, and I always found that 

time, aſſiſted by obſervation and reflection, ſtill . 


RT 


„„ bh 
gave new acquiſitions of Knowledge, and 1dvan« 


ces. in knowledge and experience were always 
- the means of . b g and of N * 
ing:ap dark point,. ir 594d 
Beſides the many e eee : 
and reſearches I have made, in order to bring 
difficult points to a ſatisfactory concluſion, my 
proper buſineſs was often very ſerviccable in fur- 
thering theſe, enquiries. But though 1 carried 
my ſubject always in my mind, and embraced 
every opportunity of making obſervations, I ne- 
ver pretended to communicate my thoughts up- 
on it, until I had removed every difficulty out of 
my way. The whole horizon is now clear be- 
fore me, and the conviction of rag ſhines bright 
through every part of my ſubject. 15157 
Now, ſuch a fabric as this chair be eaſily 
overthrown. It cannot be overthrown at all, al- 
though the loudeſt winds ſhould beat againſt it. 
If it meets with oppoſition; ſo much the better. 
Oppoſition will promote enquity, and impartial 
enquiry will ultimately determine in its favours. 


e 
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All. 1 ſhall + now . to examine part of 
the modern ſyſtem of Monſ. Buffon, Kc. to ſet 
how it correſponds with the real ſtructure 'of 
a ee s our Ripe. . 
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| Ia, the diſcufion, of this third, general head '6f 
coop enquiries I will not take the trouble o 
turn over the modern ſyſtem or. thecries of the 


earth, in order to examine all | their; poſitions. 
Such an under taking is too tedious for me, 
2 and is quite foreign from my plan, which is to 
communicate my own obſeryations in travelling 
. through the mineral kingdom; and: therefore, 1 
vill content myſelf with examining ſome of their 
general doctrines, and comparing them with the 
ſtructure of the ſuperficies of our globe as ex- 
plained aboye, which is known to every intelli- 
iy port gh 60 5 a true e —— mat- 
TINY CCC 
mr Y: Bir. 5 inis itt Mr 0 41975 51 
„ The earth (ſay the ee "hiloſophicr 
. (grows old, like a mother no longer able to bear; 
han but new earth (ſay they) emerges out of he 
; ocean, freſh and vigorous, fit to bear and nouriſni 
plants and animals my dome) time! ard ace 
aac hl (6 loan, 160) one Doing oF 10 
Wild as this Weste really. liabe ee e 
| acknowledged, that when it is attended by All 
the arguments which they have adduced in 
ſupport. of it, it appears at firſt ſight to have 
ſome ſhadow, of truth on its ſide, but theſe ſha- 
dos are illufive, and conceal the real truth from 
fin 15 view. The Wmotenied: Aa ſeaſon . > agg old, 
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| it is true, and can bear no more; r the mother 
1 renewed in the daughter, who bears in her 
turn, and fo the race is continued. The earth 
receives annual ſupplies of ſoil equal to the waſte, 
from the decompoſition of the ſuperficies of the 
ſtrata, from the fall of the leaf, and the decay of 
all vegetables; the ſeaſons renew her youth, ind 
Prepare her to bear 7 again with new vigour.. 
We know very well that Greece, 5 \ | N ' d 
dias other countries, which were once like the 
garden of God in fertility and beauty, are now 
_ comparatively barren and deſert ; but it mult be 
remembered, that thoſe fields were green and 
fertile in the flouriſhing ſtate of ſociety in thoſe 
countries; whereas now Shar 0 iyrannys 
"Kot: us view this eajent nearer hols, * How 
aikirly extenſive tracks of land in this iſland lay 
waſte/and deſert in the time of the Saxon "Hep- 
tarchy, during the conteſts between the houſes 
of York and Lancaſter, and the longer conteſts 
and mutual invaſions of the Engliſh/ and Scots 
before the Union, which are now green and plea- 
ſant fields,” producing rich and yellow harveſts, 
and adorned with gay and beautiful villas, com- 
modious furm- houſes, and populous towns, It is 
divine induſtry, attended and aſſiſted by divine 
loſopt rn the bleſſings ä 
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and commerce, that enriches and adorns the face 


of the earth, that by the wiſe and liberal appli- 


cation of manure, eand of alternate labour and 


reſt, give her all the vernal bloom of the gay and 
youthful virgin, and the more ripe and perfect 
charms of the nurſing mother; witneſs the won= 


derful revolution in the ſtate ot «griculture j in 


this iſland ſince the Union. 


When Greece, Italy, &c. flouriſhed in verdure | 
and fertility, induſtry and the arts, philoſophy * 
and commerce. went hand in hand, which en- 


couraged population, and they were encouraged 
by internal peace and liberty. In a flouriſhing 


ſtate of ſociety, under a mild and peaceable go- 


vernment, and wholeſome police, induſtry and 
the arts reign triumphant, and every worthy 


member of the community pays them that true 


homage and reſpe& which their real excellence 


deſerves. In ſuch a ſtate of ſociety, every per- 
ſon endeavours to make his fields as rich and 
fertile, and his habitation as commodious and 


pleaſant as poſſible ; and the fruitful all-teeming 
earth anſwers his expectations, and rewards his 


labours, when liberally aſſiſted and prudently ma- 


naged. But, on the contrary, when countries 


karte deſolated, and continue under the bane- 
ul influence of tyranny and bad police, the beſt 
fields are ſoon choked in their own fertility, the, 

Vor. I. 5 N „ 
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rich champains become putrid marſhes, the green 
and pleaſant meadows are overflown and fanded 
by inundations from the meuntains, which be» 
fore were kept within proper bounds. The 
higher grounds, and naturally poorer ſoils, return 
to their ancient ſtate for want of proper culture 
and manure, and all the face of nature aſ- 
ſumes a -melancholy - afpe& of deſolation and 
barrenneſs. But let the ſcene be ſhifted again. 

Bring induſtry with all her friends about her up- 
on the ſtage, and the enſuing acts will be more 
glorious and ſatisfactory: Happy revolutions 
ſhall ſucceed one another, and the whole con- 
clude in fertility, plenty, beauty, and joy. 6 
1 is a known fact in agriculture, very well af- 
eertained by experience, that the ſoil, fo far 
from diminiſhing and failing to bear, on the 
contrary, encreaſes under the hands of induſ- 
try, both in bulk and fertility, when managed 
with liberality and ſkill. The greedy churl may 


reap often where he does not ſpread his manure, | 
and if he does, his fields will puniſh him, by re- 


fuſing the ſucceeding crops they are not enabled 


to bear. But bad management is no rule by 
Which to judge the fertility of the earth. She 
" Increaſes in richneſs under good management, 
and ſtill produces plentiful crops, and will con- 
tinue to produce ſo long as ſhe is managed with 
induſtry, ee and juſtice. 
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Let us ay can the force of theſe 
- obſervations. They will bear examination by 
every teſt, and if that attention is paid to them 
which their importance deſerves, they will a. 
mount to a clear proof, that there is no occaſion 
for the change of the earth contended for. But 
that we may do all juſtice to Count Buffon, and 
the other favourites of the new philoſophy, let 
us, in the next place, examine the matter of fact, 
which requires our moſt ſerious attention, as 
there are many converts to the belief of this docs 
trine of the new philoſophy; ; and it muſt be ac- 
knowledged, that ſome of the phaznomena of na- 
ture ſeem at firſt ſight to countenance and con- 


firm their faith, but it is only at firſt ſight; 
when we come to look into facts, and to 


examine theſe phænomena to the bottom, we 
find, that the concluſions drawn from them are 
not only demonſtrably falſe, but that they are 
alſo big with the greateſt abſurdities, and infer 
conſequences which are abſolutely contrary to 
nature, Which are repugnant to Her known 
laws, and contrary to experience. But let us 
examine circumſtances, and in ſo doing, it 
cannot be denied, that the ocean between the 
tropicks, and near them on both ſides, has a. 
ſtrong current from eaſt to weſt ; and it muſt be 
1 chat an current has a confitler- 
N able 
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able ellect upon a kaſturn 1 . in bote 
latitudes, and in higher latitudes further to the 
north and ſouth; wherever the tides ſet in 
ſtrongly towards the land, the ocean has in a de- 
gree the ſame effect upon the rocky ſhores of the 

continents and iſlands. In this inveſtigation of 
the ſubject, it is very evident, that theſe tides and 
currents have very powerful effects in wearing 
down and gaining upon the rocky ſhores of the 
continents and iſlands. 
Where the rocks are either foft,. or of a lax 
and open texture, their expoſure to the action 
of the air, and the powerful beating of the waves, | 
waſhes them down by ae into 2 et 
and particles. . | 
, Where they are more habe and 1 and of 2 
| ſtrong coheſive quality, the violent daſhing of the 
waves make way into ſame ſofter veins and fiſ- 
ſures, | which by flow degrees undermine and 
bring down the hardeſt rocks, and then the frag- 
ments are rolled and agitated in the waters, and 
by trituration and friction one againſt another, 
theſe fragments are alſo worn down at laſt into 
grains or ſands. 

It is alſo very evident, that many "ry rocks, 
by being expoſed to the action and changes of | 
the atmoſphere, by, degrees weather, decompoſe, 
and fall down i into grains and ſands; others are 

| | undermined 
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py undermined by the cute of e rivulets, 
and lakes, which brings down fragments of them, 1 
the debris of which is worn down to fand, by 
the motion of the rivers, Kc. as effectually a8 up- | 
on the ſhores of the ocean. The ſides of moun- 
tains, and all the lower hills, are furrowed with 
innumerable rills of water, all of which have 
very ſtrong currents in rainy weather, and eſpe- 
cially after the melting of ſnows ; and the inun- 
dation from the mountains and lowland floods. 
carry great quantities of ſand and mud in their 
mighty currents to the ocean. 5 Bt 

Thus far circumſtances are in our ache, th 
they may be eaſily and truly inveſtigated by eve- 
ry intelligent enquirer ; and hitherto I agree with 
M. Buffon, but no farther : I can walk with him 
no longer, as the path he now chuſes leads to a 
land of darkneſs, which is full of groſs chime- : 
ras.” The concluſions he draws from theſe 
Een and acknowled ged premiſes are not true, 
and they infer many conſequences which our ex- 
perience of the phænomena of nature aſſures us 
to be abſurd and falſe, He ſays, „ that the 
mountains and all the higher grounds melt 
down entirely by degrees, and that the ſand ' 
and other ſpoils of the mountains and of the 
rocky ſhores are carried by the waters, and 
ſpread over all the bounds of the ocean, and 
that 112 ſubſide in the RR and form the 
5 * ſeveral 
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* ſeveral ſtrata in all parts of the bed of the 0 


- © ocean, as we behold them upon the ſuperficies - 


© of the earth: That the dry land which now 
« appears was, in ſome ancient ages of the world, 
© the bed of the ocean, and that what is now 
dry land will be under the ocean again in fu- 
© ture ages, and vice verſa, what is now ocean 
will be dry land: That not only the ſeveral 
e ſtrata of different thickneſs and qualities, and 
* all the other phænomena we diſcover in the ſu- 
5 perficies of the earth, are formed under the wa- 
ters by this ſuppoſed ſubſidence, but alſo that 
* by the currents and other motions of the wa- 


| © ters, mountains, and valleys, and all the phæ- 


* nomena we behold upon the ſuperficies of the 
| globe, were formed under the waters of the 
ocean, and that the like are now forming for 
* ſome future dry land.” I will go a little far- 
ther in my conceſſions, and own, that all this ap- 
pears plauſible enough at firſt ſight, to ſuch 
as take for granted any hypotheſis that pleaſes 
them, without examining facts. But, however 
plauſible the above concluſions may appear at 
- firſt ſight, when the circumſtances concerned are 

well examined, we find that they are not true. 
The fand, &c. brought down from the moun- 


tains, and worn off the rocky ſhores, are not 


carried out and mixed with the waters through 
all parts of the ocean, in order to be formed in- 
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to Gita 35 fubſidence ; on the contrary, "ths fea 
purges itſelf of the ſts of the rocky ſhores, and 
by. that means the ſandy ſhores are formed; and 
the ſandy ſhores are the moſt effectual and moſt 
durable barriers againſt the ocean, . to prevent its 


making any further incroachments upon the land. 


When once a ſandy ſhore is effectually interpoſed 
between the ocean and the rocks, the rocks are 


for ever after preſerved from any further injury 


or encroachment from the waves, as the ſands al- 
ways increaſe in ſome ſlow degree, unleſs there is 


_ a ſtrong current in that place running parallel to 


5 the ſhore. Some of theſe currents, it is true, 
carry ſand, &c, frequently a great way; ; but then 
the matter ſo carried by currents is thrown out 
upon. ſome near or diſtant ſhore, where it contri- 


butes. to form ſandy, or ſlimy ground, and in- | 


_ creaſes the dry land. 

M. Buffon aſſerts that ſtreams of water 955 
continue to carry down the diſſolyed ſtrata, and 
to lodge it in the bottom of the ſea, until the land 


is worn down as low as the bed of the ocean, and | 


that when matters are in this ſtate, the change is 
facilitated, the waters ſoon invade the dry land, 


and overflows It, and then new land emerges out 
of the ocean : And he further aſſerts, in ſupport 5 


of this hypotheſis, that all mountains are narrow 


ridges, or pecked at the top, which he ſays is a 


proof of their rapid advance towards this change. 
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I have alteady acknowled ged that a  confidera- Wi 
ple quantity of ſandy and ſlimy matter is carried 
don by the ſlreams from the mountains; not- 
withſtanding, if we examine the ſubject thorough- 
ly, we ſhall ſoon diſcover that this is altogether 
but a trifling, unequal proceſs, no way propor- 
- tioned to the ſubject, and that no ſuch tremen- 
dous cataſtrophe can be concluded from it. It is 
not true that the ſummits of all mountains are 
peeked or narrow ridges, The extenſive plains 


of New Granada in South America, are higher 


above the ſea than the ſummit of Teneriff. The 
country of Abyſſinia in the old continent, is near 


as high. Several other countries in many parts 


of the globe, eſpecially between the tropicks, are 
higher above the ſea than the ſummits of any of 
our neighbouring mountains; and can we call 


any of theſe narrow ridges ? Some of theſe eleva- 


ted countries are ſome thouſand miles of extent, 
and many of them ſtretch ſeveral hundred miles 
every way, which removes them far from the idea 
of narrow ridges; and theſe few inſtances are 
ſufficient to ſhew us that M. Buffon has not re- 
preſented the matter fairly. The higheſt moun- 
tains in Scotland are ſo far from that deſcription, 
that they have generally very broad ſummits , 


and moreover, contrary ti to what M. Buffon and 
others 


5 
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others ji as matter of fad, generally the 155 
higheſt parts of the higheſt mountains are the 
hardeſt, 


Bineves in N is per the higheſt . 


Fi mountain in Britain. The ſummit of Bineves is 


broad, and the rocks upon the ſummit of it are 
ſo hard and tough, that I know not to what to 
compare them, excepting that wrou ight iron 
may come up to them in ſtrength and coheſion, 
but it is far ſhort of them in hardneſs. Now a 
hundred thouſand years can be ſuppoſed to have 
but a very ſmall and imperceptible effect upon 
this mountain; and many others are Mas 3 DES; 
the ſame defeription as this. 

With reſpe& to the ſmall a of matter 
that is carried down from the ſides of the moun- 
tains by ſtrong currents, it bears no proportion 
to the effects aſſigned. But the friends of this hy- 
potheſis may aſk me what becomes of it then? If 
I will not allow that ſtrata were formed of it in 
the bed of the ocean, how can I diſpoſe of it? I 
anſwer, that it is all well and wiſely diſpoſed of 
for the benefit and advantage of the preſent earth, 
and the inhabitants of it. Part of it is lodged in 
lakes, and in deep unſeemly gulphs, i in the courſe 
of the rivers, which are improved thereby into _ 
rich and pleaſant valleys and plains, and the reſi- 
due is carried along by the floods, to the borders 


of the ocean, where i it is very happily difpoſed of , 
Vol., II. | 0 W - 
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to 6 new land, dich in fact enlarges the 
bounds of our habitations, and in time becomes 
the moſt uſeful, the richeſt, and moſt convenient 
parts of the earth for ſociety and commerce. 
Great numbers of magnificent friths, extenſive 
bays, long inlets and arms of the ſea, have been 
filled up by the waſte of the mountains, which | 
are now improved into rich and plentiful coun- 
tries; and upon which are built many flouriſhing 
towns and cities, which enrich thoſe countries by 
the extenſive commerce carried on in them. _ 

Theſe are your glorious fat valleys ſituate con- 
tiguous to the ſeas, and many of the rivers which 
formed theſe valleys are now confined in deep 
and narrow channels, fit for the reception and 
ſafe paſſage of tall and wealthy. ſhips from all 
quarters of the globe; and upon their banks are 
ſeated ſome of the moſt flouriſhing commercial 
cities in the world, which are the ſcenes of art, 
of induſtry, plenty, and wealth, and where 
induſtry and commerce contribute to the wealth 
and convenience of the world. 

Rivers carry down more or leſs of earthy mat- 
ter in proportion to their magnitude, and the ex- 
tent and figure of the ſuperficies their. waters are 
collected off, Great rivers, which have their 
| ſources in mountainous. countries, carry down 
great quantities of matter to the valleys, and to 


the ga of the ſea ; nnd eſpecially, if thoſe 
| | mountains 
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mountains — in ſckiſtus, and other argilla- 
ceous ſtrata, which are apt to decompoſe and diſ- 
ſolve into ſmall grains and particles ; but then it 
muſt be confidered, that this waſte of the moun- + 
tains diminiſhes in proportion as the ſofter ſoils 
fail, and the harder come to be chiefly expoſed to 
the weather and the currents, and in proportion | 
as the channels of the currents become more le- 


vel and equal; fo that in the courſe of time there 
ſhall very little come down with the waters. I 


have ſeen rivers run clear when greatly ſwelled 
with rain; and as the countries they riſe in and 
paſs rough become more plain and level, they 
will at laſt ceaſe to carry down any more. 
When great and weighty rivers, which are apt 
to be greatly ſwelled by inundations from the 
mountains, paſs through extenſive defart wood- 
land countries, they frequently tear up number- 
leſs trees by the roots, which are carried down 
by the waters, root and branch ; and theſe, when 
they arrive at the flats, are alia intangled i in one 
another, and lodged heaps upon heaps in all di- 
rections acroſs the ſtream, which ſometimes * 
choaks up the channel of the river, and turns it 
out of its former courſe to one or both ſides 3 and 
extenſive lakes and marſhes are frequently formed - 
thereby; ſometimes in large plains which the ri- 
vers paſs through, but more frequently near the 
mouths of the rivers; and the lakes and marſhes 
641 | e 
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are by degrees filled up with new matter, brought- 


down by the rivers, which in time becomes rich 
and excellent ſoil. There is alſo a great quanti- 
ty of ſand, mud, and rubbiſh carried by ſtrong 
rivers quite into the tide, and the tide throws it 
back again upon the land. A high tide, with a 
_ ſtrong wind from the ſea, and at the ſame time a 
great land flood, which frequently happens, of- 
ten throws up great banks of ſand and rubbiſh 
upon the bars in the channels of the rivers, and 
on both ſides upon the ſhore, without the bars, 
which choaks them up, and forms large lakes 
and marſhes upon ground that was before poſleſ- 
ſed by the ſalt water; and theſe are likewiſe filled 
up in time by ſlime carried down the ſtreams, 
and ſo the dry land is enlarged, and ſtill conti- 
nues to be enlarged, ſo long as a ſufficient quanti- 
ty of matter is brought 'down by ſuch ſtreams 
from the higher grounds ; but I deny that any 


part of it is carried out to remote parts of the 


ocean, and there lodged in ſediment. The ſtrong 
currents of ſome weighty rivers, it muſt be on- 
ed, carry ſand and ſlime a good way out from the 
ſhore 3 and this is not always, and in all places, 
wholly thrown back by the tides upon the ſame 
ſhore, but ſtrong - winds, and eſpecially ſtrong 
currents running parallel to the ſhore, frequently 
carry ſome of it to a leſs and greater diſtance, 
but then it is afſuredly thrown out by the tides 

| + upon 
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upon ſome near or diſtant ſhore ; for I conſtantly 

affirm that the ſea purges itſelf by the motion of 
the tides of every thing thrown or carried into it, 
_ excepting only in theſe two caſes :—1ſt, When 
_ maſſes of metal, or other ponderous bodies, are 
too heavy for the motion of the tides to move 
from the bottom :—And ad, at a meeting of 
two or more tides, the ſands, &c. frequently ac- 
cumulate in large banks, which ſometimes riſe ſo 
high as to form the baſis of iſlands. Belgia, the 


neighbourhood of Alexandria, in Egypt, and ma- z 


ny other places, are clear proofs of the great and 
extenſive tracts of new land formed at the mouths 
of great rivers ; and the Carſes of Gowrie and 
Stirling in Scotland, are ſmall, hoe valuable e ex- 
amples of it at home. | 

Geographers and obſerving cried are | full , 
1 of their accounts of new land increaſing where 
great rivers diſembogue their currents. What en- 
croachments muſt ſome of the great rivers of 
Africa and America make upon the borders of 
the ocean ? Some of theſe have their ſources in a 
thouſand hills; and their deep and weighty. cur- 
rents flow ſeveral thouſand miles in length. But 
I need not multiply inſtances, either in proof or 
illuſtration of a fact ſo generally known and re- 
ceived on all hands. And this fact, ſo generally 


| known and acknowledged, is a ſufficient proof, 


indeed an ocular demonſtration, that the matter 
| | bong 


1 
brought down by rivers is not carried out 
through the bounds of the ocean, and lodged in 
ſtrata, in order to accompliſh a chimerical change. 
Me need not have recourſe to ſuch whimſies 


to account for the progreſſive operations of na- 


ture. They are more ſimple and rational, and of 

eaſy inveſtigation, if we will thoroughly examine 
all circumſtances. The Delta, and many other 
great plains formed, and now forming near the 
ſea, in many parts of the globe, mes ts mat- 
ter abundantly clear. ” 
In the curſory ſurvey I have dh of the pro- 


greſſive operations and changes on the ſuperficies HE 


of the globe, we ſee nothing that either requires 
or indicates ſuch a cataſtrophe as the modern phi- 
loſophy contends for : On the contrary, the re- 
ſult of our enquiries makes it appear evident, 
that all the change which really happens, is by 

much for the better, and altogether in favours of 
the preſent earth we live in; which ſhews us that 
a wiſe and benevolent providence ſuperintends 
and diſpoſes the minuteſt operations of nature for 
good, The high and inacceſſible mountains, 
which are immerſed in the clouds, and in the 
cold and frozen regions of the atmoſphere, are 


: penetrated and decompoſed by the changes of the 


air and weather, and waſhed down by the rains 
and melted ſnows ; and the matter carried down 
7 the 1 is ſormed into new land, more le- 


vel, 
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vel, uſeful, and commodious for man and beaſt. | 
The coarſer grains, and hard, ſandy particles 


which ſwim deepeſt in the ſtreams, lay. the foun- . 


dation, and the more earthy ſlime is ſpread out 
to enrich, and fatten the plains and valleys; and 
it is worthy to be remarked, that this new land i is 


gradually made, as the progreſſive advances of ſo-' 


ciety has occaſion for it; and it is made in fitua- 
tions the moſt commodious for ſociety, viz, in 
the fat valleys and plains, upon the banks of 
great rivers, and near the ſea; in the midſt of 
plenty, and convenient for increaſed population | 
for improvement and inereaſe of the arts, manu- 
factures, commerce, and wealth. Many, I had 
almoſt ſaid moſt of the greateſt and wealthieſt 
commercial cities in the world are of this deſerip- Fl 
tion. They who cannot ſee, and will not ac- 
knowledge a wiſe and benevolent PPT in 
this, are wilfully blind.” 
Let us now look a little into the PA i 
of the ſuperficies of our globe being formed by 
ſubſidence in the bed of the ocean, as ſuppoſed 
by the new philoſophy ; and whoever examines 
this hypotheſis with candour and impartiality, 
muſt confeſs that he can diſcover no traces of that 
uſeful diverſity, order, and regularity, which we 
every where find in and upon the ſuperficies of 
our real earth, If the rocks and ſtrata which com- 
poſe the ſuperficies of the globe, were to be form- 
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ed by ſuſidence in the bottom of the ocean, we 
ſhould have nothing but one uniform maſs of ſto- 
ny matter, compounded of grains and particles of 
all colours and qualities, without the leaſt diver- 
| fity or appearance of ſtratum, fiſſure, or breach 
of any kind whatſoever. It is neceſſary and agree- 
able to the nature of things, that in ſediment in 
water, all particles, of whatever qualities or co- 
lours, contained or ſuſpended in the water, 
muſt ſubſide next, and be blended through the 
whole maſs, in as abſolute a compound as wheat 
and rye flour in bread, when they are both 
| ground together in the mill. There is not, I 
think, in the laws of nature, or in the compaſs of 
dur reaſon or reflection, any thing that can be op- 
poſed to this, excepting gravitation; and if we 
will ſuppoſe that the laws of ſpecific gravity take 
place in this ſediment, where it is more likely to 
take place in perfeQion than upon any other hy- 
potheſis I know; in that caſe we muſt ſuppoſe 
and expect, that all the metallic and moſt ponde- 
rous ſtony particles, would be ſunk loweſt down, 
and the lighteſt would always be uppermoſt ; but 


we do not find it ſo in experience. 


Nevertheleſs, to give the hypotheſis all fair 
play, let us ſuppoſe the matter to be ſpread out 
in the waters, and to ſubſide in a continued ſuc- 
ceſſion of time; and this will ny rouge the 
confuſion. A 5 
The 
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e heavieſt particles have fill the dead 
and they have abomdance of time allowed them to 
fink down loweſt, and the next in weight would 

preſs hard afterithem; and others, in their. o.πn 
order of gravity, would follow cloſe upon the 
heels of the former, which in the end muſt 


produce a compound maſs, uniform and ſolid 


throughout, without the leaſt ſymptoms of, or , 
inclination towards any of thoſe horizontal divi- 
ſions which we call ſtratification. Upon this hy- 


potheſis, we ſhould have no diſtin& layers, or 
ſtrata; and therefore, of conſequence we ſhould 
have neither freeſtone, limeſtone, nor any other 


of the various ſtrata which are now ſo very con- 
venient and beneficial to ſociety; but, inſtead of 
this uſeful variety, all the rock would be one 
uniform maſs throughout, compoſed of particles. 
of all qualities. In this caſe, all our rock would 
reſemble the largeſt granite rocks. We need not 
pretend to ſay it might happen otherwiſe. The 
known and received laws of nature forbid it; - 
and our granite rocks, which were in ſome ra- 
ſpects a ſediment, are an ocular proof and de- £ 
monſtration that all the rocks would be an uni- 
form. compound maſs, as I have repreſented. | 7 
Let any man examine a maſs of granite, 4 a 
mill of granite, which is only a large maſs with-⸗ 
7 out any bed or diviſion, either horizontal or per- 
5 pendicular, in which maſs or hill, all the grains 
Vor. II. | and 


x n 
and particles which compoſe the granite are en- 


tirely commixed, without der, through the 
whole body of a ſmall maſs, and likewiſe through 
the whole body of the mountain. I ſaw at Bine- | 
ves, in the Highlands of Scotland, whole moun- 
tains of granite, -of about twelve hundred yards 
of perpendicular height, which appears but as 
one uniform maſs of ſolid ſtone from top to bot- 
tom: an it is out of nature to ſuppoſe that rock 
formed by ſediment under the ocean, could be 
any thing elſe than an uniform maſs throughout, 
like the granite; and of conſequence, upon this. 
| hypotheſis, we could have no limeſtone, or free - 
ſtone—no building ſtone of any kind no ſlate, or 
warble, nor any other curious or valuable ſtone, 
for uſe or ornament—we could have no ſeams of 
Coal, ſtrata of ironſtone, nor any other mine or 
foſſil we now enjoy; but inſtead of our uſeful and 
curious variety, we would have but one uniform. 
ly ſolid maſs of rock ſpread out over the whole 
face of the globe; and as we ſhould diſcover in it 
no ſort of diviſion, fiſſure, or opening of any kind, 
it would never come into our heads, to cut into 
ſuch an uniform and boundleſs maſs of ſtone, any 
wore than it comes in our heads to dig into one 
of the northern mountains of ice. In fact, we 
ſhould, upon this hypotheſis, have nothing to dig 
with. Iron, &c. would be far out of our power, 


Ae in ee thravgh the whole maſs, | 
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Almichiys wiſe'and benevolent Crain how (> 


en are thy works —how convenient for nee- 


dy how ſuitable to anſwer the deſigns of 
thy providence! lin hs 8 n made wen 
an 
I have * inks it di that upon this 
hypotheſis we could have no ſtrata or -horizontal 
diviſions of any kind; and I am next to ſhew, 


that there could be no perpendicular fiſſures, nor 


chaſms in the ſuperficies of the globe; and of 
conſequence there could be no veins' or beds of 
metal, or of metallic ore in any accumulated or 
collective body, as we now find it; but on the 
contrary, the metallic, and all other mineral par- 
ticles muſt be diſperſed through the whole bane 
and compoſition of the maſs of rock. 
There could be no perpendicular Aken 


= in the ſuperficies of the globe, becauſe 


ſubſidence in water, and which continues con- 
ſtantly under water untill the rock is conſoli- 


dated, has £ no, opportunity nor poſſibility of 
any parts of the rock ſhrinking into leſs room 


. 
15 8 
A es 


by the humidity evaporating, or any way drain- 1 


ing out of the maſs; but the particles of matter 
would gradually fink downwards through the wa- 
ter, and inſinuate themſelves to fill up every 


cranny and pore in the ſuperficies of the ſubſiding 

maſs, and the water would be gradually excluded 

and give place to the heavier particles of matter 
| an 


39 


* 


""# 


* 


. 
and theſe more ponderous corpuſcles would pref, 


and adhere cloſer and cloſer, gradually and uni- 


15 formly, by their own gravitating property, and by 


the equal uniform preſſure of the ſuperincumbent 
weight of the ſuperior waters, which at once © 
preſs equally on all parts, and ſuſtain the whole 
maſs equally in all parts, ſo that no part can yield 
or give way on any hand, as there is no void 
place, or weak fide to which it could yield; all 
the parts being equally full, and equally ſuſtained 
by the ſurrounding and ſuperincumbent waters. 
I have frequently ſeen extenſive pieces of ſedi- 
ment, where water has been drained off by art or 
accident, and the whole maſs of ſuch ſediment 
"was always found equally whole, ſmooth, and 
ſound in all parts, without the leaſt aperture, | 
crack, or opening whatever, untill the water is- 
_ drained off; and then when it is no longer preſ- 
Ted and ſuſtained by the incumbent waters, it 
ſoon begins to yield on all hands, and to diſcover . 


ceůhaps and gaſhes, partly from the loſs of humidi- 
ty, as the water drains out, and partly from the 


yielding of ſeveral parts of the maſs Rag the 
lower and weaker ſides, —_ 
Many of our granite rocks which were eme 
by a haſty ſubſidence, exhibit exactly, ſuch a 
maſs, and ſuch ſuperficies, as I ſuppoſe, rock 
formed by ſubſidence in the waters of the ocean, 
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mut nn 1 with this -oly difference, 1 855 
that when the granite rocks were really formed _ 
by ſubſidence, they were ſoon laid dry by the re- 
treating of the tides, and of conſequence, they . 
would chap in ſome places, as the moiſture was 
ſtrained out. Accordingly we find there has 
been ſuch chaps and fiſſures in the granite rocks, 


ſome of which were afterwards filled with foreign 


heterogeneous ſtony matter of a different quality, 


. brought by ſucceeding tides, and ſome of the fif- 5. 


ſures and chaſms were filled with mineral matter, 
Such are ſome of the mines of Cornwall, found 
in the muir-ſtone or grey granite ; and ſuch are 


the lead mines of Strontian, in x the Hightands of 
Scotland, | & ũ0 ; 
This chapping of the ſarfsce of rock formed by I» 
| ſubſidence, muſt neceſſarily take place, if it is ei- 


ther alternately wet and dry, by the falling away; 


and return of the tides; or hen wholly laid dry | 
by the water entirely retreating from it, while the 
. ſtony matter retains any humidity before it is per- 
feQly conſolidated. But this could not poſlibly 


be the caſe in M. Buffon's change of ſea into 
land, as the advances there would be ſo very flow- 


ly made, and would be accompliſhed in ſuch 
. prodigious diſtant periods of time, that the rocks 
muſt be as effectually conſolidated before they _ 

were laid dry, as they would be to eternity; and 
eee no room woos be left for any change 
in 


1 
in the ſuperficies of the globe. Nothing in 
this caſe would be found, but one univerſal ſheet 
of rock covering the whole face of the globe, 
as ſolid, uniform and unbroken, as a ſheet of 
ice covers a pool of water, during the ex · 
.tremity of a hard froſt; nor would it ever be 
broken, as mankind would have no metal to 
make tools to pierce it with, the mineral 
particles being all either mixed throughout the 
| general maſs, or ſubſided too far below the ſur- 
face; nor could it ever ſuffer any violence from 
below. by volcanoes or otherwiſe, there being 
no room left in the general ſediment 'for any 
veins or lodgments of the pyrites and other com- 
buſtibles, nor any room for the admiſſion of air 
or water to diſturb or ferment them. | 
In ſhort, in this ſuppoſed ſediment, a compleat 
uniformity would abſolutely and univerſally exiſt | 


©... over all parts of the globe; which, perhaps, might 


do well enough for a parcel of ſenſitive inhabitants, 
creatures who have no wants, but live on the 
herbs of the field, and lay them down and 
ſleep, without the neceſſity or inclination for any 
| ſhelter. But for a mixed creature like man, who 
is expoſed to many wants and much wretched- . 


' neſs, which he is inclined to mitigate and provide. 


for, by the induſtrious uſe of reaſon and the aids 
of ſociety, to ſuch a creature it would be but a 
very ſorry and unſuitable habitation, TE W 
he = | 5 What 


dee, 
What could we do in a world that MPT” nels 
Fang: coal nor iron, nor any other metal,—that pro- ä 
duced no {tone of any kind, either for houſes, har- 
bours, or pavements, &c. ? Our coal, ſtone and 


rion, with the other metals, are of ſuch vaſt uſe 
and importance to ſociety, that the bare naming . 


of them in the forging, building, manufacturing, 


commercial iſland of Britain, is ſufficient to place 
them in an eminent point of view in the eſtima- ; 
tion of every intelligent perſon within the iſland ; 
and moreover, in our earth, the very interrup- 
tions, breakg and fiſſures in the ſtrata, are ſo far 
from being blemiſhes and uſeleſs deviations from 
regularity, that they are of the utmoſt eonſe- 
quence to ſociety, to the arts, and to commerce. | 
They are the ſtore-houſes and repoſitories of mis 
neral and metallic ores, without which, we could 
do nothing in our preſent ſtate, but eat berries 
and other ſpontaneous productions of nature, and 
then lie down under the next tree. Thank God 
we are better provided for :—We are richly _ 
provided with all that is neceſſary and convenient 
to relieve our wants and alleviate our miſeries ; 5 
and therefore, let us reſt ſatisfied with our ample _ 
proviſion, and with the real economy of the in- 
dulgent providence-of Almighty God, who wiſe- . 
ly directs all things for good, and we need not 
dream of any real changes in this world. We 
| HOT: ſeen that all fie 2955 xr that high” 
are 


{ (4 1200 


are valuable improvements, and Naben ones 
too, both in time and place, as they give additio- 
nal tracks of new land in maritime ſituations, as 
the advanced ſtate of ſociety ane of rant 

have a demand for it 
Upon reviewing theſe e it edits 
appears, that there is no occaſion for a change of 
the ſuperficies of our earth, and that in reality 

no ſuch thing happens. If we manage what we 


- 5 properly, it will not fail us, —it will en- 
ereaſe in richneſs and beauty under our hands, 


and that for ever, nor would another anſwer our 
purpoſe half ſo. well. We have ſeen that the 
_ Imaginary earth formed by our new philoſophers 
would not anſwer our purpoſes at all, and there- 
fore we may ſafely draw this conclufion from 
dur obſervations; namely, that blind chance 
brings about nothing worthy or uſeful for the 
emolument of man. The wiſdom of -omniſcient 
providence is only adequate to furniſh a world 
for the accommodation of rational creatures. 
The wiſdom of man is unequal to the taſk of cre- 
ating or improving worlds, though a thouſand 
Alphonſos ſhould find fault with A or a «ol 
fand ee contrive new ones. 1 


4 


ne On 1 : ; * 
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w. I now 7 proceed to the fourth canal head, 
er which I ſhall treat of the natural _ hiſtory 


" | 


of mountains; their ſtructure, internal and ex, 
ternal phænomena, and the lens and excava- | 
tions which belong to them. 7 

The various phænomena of mountains hart 
greatly puzzled the naturaliſts of all ages, and 
ſome of them have given to the world many ab- 
ſurd and ridiculous concluſions, r relating: to the 
natural cauſes of theſe phæhomena. I confeſs 
that the ſubje& is too magnificent for my hand- 
ling; - however, as I have ſpent a conſiderable 
portion of my time among the higheſt moun- 
tains in this iſland, I will ſet down a number 


of facts , and make ſome obſervations and re- 


marks relating to them, which have not been no- 
ticed by others, 
Bineves in the Highlands of Scotland i is un 
ED 18 ueſtionably the higheſt mountain in Britain. 
When I was firſt upon the top of this mountain 
in a clear day, my mind was overwhelmed' in 
amazement at the vaſtneſs and ſingularity of the 
proſpect around me. When I turned my eyes 
weſtward, perhaps no man who has not been 
there in a clear day, ever witneſſed a proſpe&t 
more full of real ſublimity and grandeur, yet 
| highly pleafing and agreeable. 1 could then ſee 
moſt of the Hebrides or weſtern iſlands of Scot- 
land, which, with the head lands and promonto- 
ries of the ho 7h were ſo curiouſly interſperſed 


e II. 4 Q . and 
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* 
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and blended with: the waters, tha it is paſt * 
2 % : 
To the north was a tupendous congregation | 
of grey and naked rocks of great height and ex- 
tent, with here and there a lake ſunk deep a- 
mong the rocks. To the eaſt, was a range of 
great and lofty mountains, of a hundred and fifty 
miles, reaching all the way into Aberdeen-ſhire "of 
and to the ſouth, were the magnificent moun- 
tains of Perth and Argyle ſhires, an extent of near 
a hundred miles every Way, and the loftieſt in 
the iſland, excepting the one I ſtood upon. 
When 1 looked down upon the prodigious al. 
ſemblage of mountains that were then jumbled 8 
together in the extenſive proſpe& before me, * 
could not wonder that ſuch Philoſophers as. had 
neither {kill nor opportunities to examine all the 
phenomena of the mountains, ſhould imagine 
that this globe is nothing but the mighty confu- 
ſion and broken ruins of a more fair ang regular 
world. | 
Alt firſt ſight, ſuch vaſt, 3 5 
broken, and unaccountably irregular accumulated 
confuſion, ſuch bare and rugged rocks and 
frightful precipices, I acknowledge, might ſuggeſt | 
the idea of mighty fragments, to ſuc AF are un- 
acquainted with the phenomena of the ſtructure. 
of thoſe mountains, I cannot blame them for 
keep ſuch an idea; but the 
of 


'. which cauſes I will attempt to inveſtigate and ex- 
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or fuch novices, in taking upon NO to it PEN „ 
and write theories of the earth from ſuch cur⸗ . | 

ſory, imperfect views, ad falſe e of „ 
things, aſtoniſhes me. 5 Ges 

Is learning and fine parts a tuffelent auction e 

for impoſing falſehoods and abſurdities upon the . 
world, or a ſufficient excuſe for attempting tes 
explain what they do not undetſtand ? T hope to | 
make it clear and evident, in tife profecution of 
my enquiries upon this ſubject, that every thing 
is as it ſhould be: That the exterior and inte- 1 
rior phenomena of the mountains, are the real 3 

and neceſſary effects of natural ſecond cauſes; 


plain. In fact, 1 find at leaſt more extenſive _ 
marks of regulartty in the ſtructure of theſs » 
mountains than in any of the plains. But no 
comprehenſive view of this great ſubje& will do! 
We muſt enter into à much more minute invef- 


tigation. Thoſe philoſophers who acquire dif> lh 


tinguiſhed degrees of knowledge in any branch 

of natura? hiſtory, accurately examine the ſmall- . 

eſt parts of their ſubject. I will endeavour to 

follow their example, and I flatter myſelf, that 

my hiſtory of the mountains will be ſatisfactory, 
| and are to ray unprejudiced naturaliſt; 


* 


In the proſecution of theſe enquiries, 1 vill, 


ix *. 
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uh 1 the interior and exterior Qirufure 
* the mountains. 


2. . will 5 50 ſome enquiries about the ori- 
0 formation of mountains. And | 


3. I will examine and 1 0 the external 
e ll of the mountains, and of their glens 
and excavations; ; | 


Area to the method laid b Iam 


1. To examine the i interior and exterior Aruc- 
FBS of the mountains. 


Chand before Pd the hill of Bineves, 
and took notice, that the greateſt part of it and 
of the contiguous mountains round about it, are 
compoſed of fine granite or porphyry. Bineves 
is about a mile in perpendicular height, and is 
the king of a magnificent pile or - cluſter of 
mountains in the ene of Lochaber and ſhire 
ol Inverneſs. | 0 : 

More than two * of the height of this 
mountain is compoſed of a moſt excellent and 
elegant red granite. What a treaſure would 
this have been in ancient Egypt, Babylon, or 
Rome: What a treaſure would it now be near 
London or Paris ! Columns and obeliſks of any 

| | EE ſize 


bez 


ſize RY 1 might be cut out i and the 
moderns might procure any ornaments they could 
fancy, as this exceeds every other ene for ele- 
gance, beauty, and duration. 


I hinted- before, that the granite or {nals 


of this mountain is all as one maſs, without any 


appearance of ſtrata, ' diviſion, or fiſfure of any 
_ conſideration ; and this whole maſs of granite is 
ſo regular and uniform throughout, that it exhi- 
bits nöt the leaſt mark or indication of ſtrata. 7h 

But notwith{tanding the uniformity of the ba- 
fis, and the great bulk of this mountain, the 
ſummit of it is, nevertheleſs, regularly ſtratified ' 
with a different ſtone, to about one fourth of the 
whole height: And it is worthy of remark, that 
contrary to the bold, but premature aſſertions of 
Count Buffon, the hardeſt rocks in this moun- 
tain are the higheſt. Granite is well known'to 
be a hard ſtone. There is in a deep gulph at the 
bottom of a frightful precipice, about five hun- 
dred yards on the north-eaſt fide of this moun- 
tain, a ſmooth and folid pavement of fine'gra- 
| nite; and as a convincing. proof of the ſuperior 
ſtrength and hardneſs of the ſtrata upon the ſum« 
mit of Bineves, there is below a fragment of ſe- 
veral tons weight, which fell from the height of 
the precipice upon this ſolid pavement. It muſt 
have fallen about four hundred yards of perpen- 
e height; and as it lighted upon a hard 


pavement 93 


beendet of rock, it is natural to ſappols; this | 
would be daſhed to pieces. by its own: weight, but 
on the contrary, it is whole aud entire... 

This great fragment is of an angular figure, 
and it fell upon one of its corners, which is on- 
ly a little marked, but. it has bruiſed, he face of 
the ſolid granite. rock with a enn e inde- 
bie ſear. Fas, 

The precipice I dene n the 1 
Gde of Bineves, exhibits. a magnificent ſection of 
the inner ſtructure of that mountain, in which 
we diſtinctiy ſee where the uniform maſs of gra- 

4 nite ends, and the ſtratified rock begins to ride 
above it. We alſo ſee, that the ſtrata of different 
rocks dip towards the ſouth-eaſt vith an "_ de- 
celivity. 115 

1 have petambillatad: ad carefully. adn 
almoſt all the deep glens and hollows among 
theſe mountains, and there are no higher moun- 
tains, nor any hollows or gulphs ſo deep in any 
other part of Britain; and contrary to what is 
commonly. imagined by the moſt of naturaliſts, 
. do not attend to all circumſtances relating to 

this ſubject, there is a ſurpriſing and uncommon 


degree of regularity ee theſe mountains and 15 


glens. i 
- This is the moſt rainy country. in Britain, pers 
| haps, I may ſay in Europe. The mountains in 
| woo are "OP high. in * country, and the 

; | ” ou 
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glens 4 . between them are exceeding | 
deep; of. conſequence, the ſides of the mountains 
muſt be very ſteep, and of great length from top 
to bottom. The conſtant heavy rains have fur, 
rowed the ſides of the mountains with number. 
leſs gutters and gullies, all of which are waſhed 
clean by the heavy rains. The rivers and larger 
rivulets alſo run upon the bare rock, in all which 
I could diſtinctly examine the ſtructure of theſe 
mountains, and I declare tant 1 never ſaw more 
regular ſtrata. | | 
There are generally 1 3 breackies and inter- 
ruptions of the ſtrata, and the declivity is more 
uniform and regular here than in the loweſt 
planes I have examined ; and "with reſpect to the 
continuation of the ſame claſs or aſſemblage of 
ſtrata in the line of bearing, I have as yet ſeen 
none ſo regular, or that ſtretched ſo far. The 
rocks appearing bare in many places, and the ? 
numberleſs rivers and rivulets which cut and 
traverſe theſe mountains: in all directions, enabled 
me thoroughly to inveſtigate the poſition and 
bearing of the ſtrata, I have a hundred times 
traced a particular claſs or aſſemblage of ſtrata 
down the ſide of one hill in the rivulets, acroſs 
the river in the bottom, up the rivulets upon 
the other ſide of the hollow, and ſo on for miles, 
and found them commonly unbroken and regu- 
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have, in that country, 1918 a Rice claſs 
of ſtrata in that way, for near two hundred miles 
upon the bearing, which is nearly from north-eaſt 
to ſouth-weſt, and found hoth the bearing and 
declivity furprifingly regular, even more ſo than 
ever I obſerved in any low country far half the 
extent. I will afterwards explain the reaſon of 
this regul arity. 
It is very worthy of remark, that the ſtrata of 
theſe lofty mountains, which I have obſerved to 
be ſo very regular, generally decline with an ea- 
y ope towards the ſouth-eaſt, and riſe towards 
the north-weſt, which I ſuppoſe was exactly the 
courſe or run of the high tides in the chaotic 
ſtate of the earth, which argument remains in 
part to be r and I have obſerved in ve- 
ry many places, that this, in general, is the point 
to which the ſtrata decline or dip, all over this 
iſland, which is a ſtrong proof of the truth of my 
' Hiſtory of the Formation of the Strata, by the 
flow or ſtream of water. \ ; 
There are a great variety of rata, of different. : 
| qualities, to be ſeen ſtretching and declining ſo 
regularly throu gh theſe extenſive mountains: 
Such as ſeveral ſpecies of argillaceous ſtrata, of 
ſchiſtus, and of ſlate, ſome of which is exceed- | 
ing fine ; ſeveral ſpecies of limeſtone, of which 
there is a great quantity in this country, and 
TY marble. THe”! micaceous mountain rock, 


and 
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; and the 1 ratified, es 0 ſugar- | 
loaf-ſtone, which was before called a white and ligt 
grey quartzy rock, from its being compoſed chief. 
ly of minute quartzy grains. Extenſive rocks of 
mill ſtone gritt, compoſed of hard, fine, ſharp, and 

| pretty large grains of various colours. This rock 2 
is ſtrong, ſufficiently hard, the compoſition 4 


ſharp grains being perfectly well cemented ; It is 


very regularly ſtratified, and would riſe in beds of 


any thickneſs, and could be cut out of any ſiae 
| wanted. In ſhort, this rock only wants to be 
known, and a little better ſituated, to be a valua- 
ble acquiſition to ſociety for mill- ae 1 faw . 
this rock by the ſea · ſide at Lochbroom, u upon the 
ſouth fide of the Foreſt of Coygach; I alſo ſaw. i + 


upon the ſouth ſide of the Salt-Lake, or arm of 


the ſea which ſeparates Araſaig from Moydart. 


I examined the quality and texture oF this fades” 


at Coygach, and am perſuaded, remote as its 
ſituation is, that it would be worth the while for 
thoſe concerned to have a quarry opened, and 
ſome mill · ſtones cut cut; for as there are good 


- harbours near the rock, pies veſſels go there fre- 
quently to the herring fiſhing, they might be 


brought away to Glaſgow and. other places, at an 
| eaſy expence. Beſides theſe mentioned, there are- 
other ſtratified rocks in theſe mountains, but this 
is a ſufficient ſpecimen of the regolar ſtrata- There 


” are alſo extenſive rocks of granite and Þreccia, 


Vol. ia 1 + F wee, 
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4 other whimſical accounts of their formation. 
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which are not ſtratified, and'the granite efpecial- 
ly is very extenſive in theſe mountains. Al- 

5 though the gtanites and breccia are not generally 
ſtratified in this part of the Highlands, they ne- 


vertheleſs preſerve the ſame courſe of bearing as 
the other ſtrata; 1 cannot ſay regularly, but ra- 


ther irregularly. They are indeed as regular as 
any perfect ſtrata in the line to which they trend, 


but they are not regular in that line, as they are 


frequently thicker and thinner ; ſometimes ſwel - 
ling to the magnitude and height of a mountain, 
and a mile or two forward, dwindling away to 
almoſt nothing; ; and further forward, ſwelling out 


again, in the ſame line, as I formerly obſer- 


ved of ſome of the mountain limeſtones ; and 


there are other rocks and ſtrata among he 
mountains, which grow thicker and thinner i in 


: the line of bearing, and 7 4 preſerve the n in 
general. „„ 1 


I think I hive been Lulkcdently p in 
explaining the origin or interior ſtructure of 


the mountains, and have made it abundantly evi- 


dent, that, however rugged and unequal their ap- 


"I pearance is without, all is fair and regular with- | 
in, which at once knocks on the head the idea 9 


ruins, and likewiſe of internal inflations, and 


There 


, N 


lere are as clear, diſtin, * wingieſtionatile. 

| marks ol the mountains being formed and ſtrati- 

fied by the motion of the tides, as of any of, the 

valleys or coal countries; and if any one ſhall 
queſtion the truth of any thing I have advanced 
about the regularity of the mountain ſtrata, lan 

ready, to convince. him, by ſhewing all the local 5 
circumſtances in the country mentioned. „„ 
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u. 1 1 hall now l PRO 1 about the 
5 wk formation of mountains. e 


4 1 have thoroughily meditated on my rabject, 55 

I will attempt the hiſtory of the formation of the... 
mountains, with all the 1 and . 
Fam capable c 1 008 


When I explained the kifory of ihe 1 

| of:the ſtrata in the ſuperficies of the globe, 1 in my 
ſecond general head, it then appeared to me very 
evidently from all the phenomena of the ſtrata, 
and upon the ſuperficies of the globe, that there 
muſt have been monſtrous high tides at that peri- 
od. I ſaw evident marks of ſuch tides, and alſo 
ſaw that it was impoſſible to explain the pheno- 
mena of nature without them; and therefore ! 


was then obliged to ſuppoſe that the tides, from 


* 


ſome cauſe or other, roſe far above the common 


height when the 654605 Wſ of the menen . 
e 
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pleted. 


Hing ſince Ab the chüpter on Ti des, i in 


Fe "Mr Ferguſlon's Aſtronomy, I there find, in tlie 
2 paragraph, a clear and e illuſtration of ; 


is great point. | 
If Mr Ferguſſon were now alive, and was to 4 


write a paragraph, and draw a ſcheme on purpoſe 
to countenance my hiſtory of the formation of 


mountains, and of the ſuperficies of the globe in 
general, it would be impoſſible for him to add 


one word to his paragraph, or. a ſtroke to his 


figure, that would be more to my purpoſe, than 


the words and figure I have juſt now alluded to. 
When I firſt read the paragraph, it looked fo 
like being wrote for the purpoſe, that I was aſto- 
niſhed at it. I regret I never ſaw Mr Ferguſſon, 


nor had ever the leaſt correſpondence with him, 
nor did I ever ſee his book, till a few years ago, 
after writing. what I have advanced about the for- 


mation of the ſtrata ; and Mr wh has Wen 


dead ſome years. 
According to Mr Ferguffon's ſchone of the 


_ tides, (upon the ſuppoſition of the earth beihg a 
fluid globe, ) it evidently appears that the tides 
actually did rife ſeveral miles higher than the 
higheſt mountains in the world, when this globe = 


was in a chaotic ſtate, before the buſineſs of 
forming the mountains and 0 , was com- 


When this nk 4 was in a fluid hoe 7 
it appears to me more than probable, that the 
| tides 
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udes, in — the Tun! and 1 moon, . b 
be higheſt upon the two oppoſite parts of the 
globe, which are now the two continents that 
the tide did not gradually and uniformly follow 
the moon weſtward, as the earth turned eaſtward 


upon its own axis in the diurnal motion, ſo as to 
be equally high upon every part of this globe, 


which was in every moment of time oppoſite to 
the moon, but that it advanced in great ſwells, 


and that each ſwell would, by its own weight and 


force, advance a little before the attracting force 


of the ſun and moon, which would bring the 
power of attraction to act the contrary way for a 
ſhort ſpace of time, which of conſequence would 
bring the tide to ſtand at a height upon two op« 


. polite parts of the globe for a ſhort ſpace of time: 


And that before the powers of attraction would 


| begin again to bring the fluid to a motion weſt⸗ 


ward, this globe would be advanced ſo far eaſt, 
that the powers of attraction would act ſo forcibly, . 


.M to cauſe another great ſwell'6f the tide, and ſo 
on. Now, if we will allow theſe oppoſite reſting 


places of the tides to be the two continents, the 


old and the new, we then have what we wanted, 
to enable us to account rationally for the pheno- 

. mena of the ſuperficies of our globe. In this vier 

of the ſubje&, my former account of the ſea pur- - 


ging itſelf upon the land, by the motion and 
force of the tides, receives new light and ſtrength. * 
1 cannot be brought to believe that the tides 


# 
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Pr? move a nnr imodchliy; but 
that when any given parallel. of the globe was ſo. 
far advanced eaſtward during the height, of the. 
tide, the moon's: attraction would fail to act where 
the tide ee height, and would act in its 


greateſt force further weſt, which would cauſe the 
tide to ruſh, from that height after the powers of 
attraction, Our trifling tides now. 4⁰ not mane, | 
with ſuch. ſmooth uniformit y. „% 
Let, us ſtate, the caſe, that the. powerful attrac- 


| | tion of the ſun and moon upon the fluid ſurface. 
46 the terraqueous globe, would raiſe the tides. to 


the height ſuppoſed, and that the higheſt part of 
the higheſt tides really was upon thoſe two parts 
of the globe which are now the two continents, 
when the earth would be moved a conſiderable 
way eaſtward, during the height of theſe tides, 
and the moon's. attraction acted much further 


welt, theſe tides. being forſaken by the powers 


which raiſed them to that height in thoſe places, 
would. ſoon begin. to yield, and by their own 
weight, aided by the powers of attraQtion, at 


their greateſt force they would ruſh forward with _ 


a force and motion ſo violent, as quite to over- - 


balance the powers of attraction for ſome ſpace _ 


of time, as I hinted above; and perhaps the ef- 
fects of that quick motion, or run of the tide, 
would not finally ceaſe or fail, untill it had gain- 
ed the oppoſite ſide of the globe, a little paſt the 
main Paint of —_— ſo p43 it would always, 
| es 


15 


: 
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8 hy that date of the cls be high. water op- 
on the ſame two oppoſite quarters of the globe, 
once in every twelve hours, and a little more; 

and that it required the intermediate ſpace of 
time for the tide to run weſtward from the one 
5 continent to the other, and of conſequence, that | 

te mean height of the tides would be upon thoſe 
two quarters of the globe which are now the two 
oceans. But I ſuppoſe that the tides would run 
through the ſpaces which are the two oceans, 
without any ſtop, real or partial, reſt at a height, 


and that they would only reſt at the Bean ety 8; 


the two continents. | 
eee allowed that the two continents were 
the quarters of the globe where it always Was 
high water, at the end of a little more than everx 
twelve hours, it of conſequence muſt be allowed 
that the tides ran without ſtopping through the 
two oceans in the intermediate ſpace of time. 
When the tides in the chaotic ſtate of the 
earth once attained their higheſt pitch upon the 


two continents, as I obſerved before, they would 1 


ſtand ſtill without riſing or falling any thing ma. f 
terial for ſome ſpace of time, and that always at 


high water; during which ſuſpenſion of the tides, 


the earthy matter would ſubſide plentifully upon 
thoſe two quarters of the globe; and if, as I 
have ſuppoſed, the tides continued to run all the 

While in the two oceans, during te high water 


* 


in thoſe two quarters, the earthy. matter being | 
carried forward by the waters there with a rapid 
motion, could not ſubſide ſo plentifully i in the 
oceans as upon the continents, where the waters 
came to a ſtand for ſome fliort time at the height 
of each tide. Of conſequence, there would ſoon 
be a greater depth of water in the oceans for the 
powers of attraction to act upon, and theſe wa- 
ters would be powerfully drawn over the conti- 


i nents by the force of theſe high tides; but the; 5 


powers of attraction could not have the like ef- 


fect upon the continents, to draw ſuch high tides 8 


into the oceans. In this view of the ſubject, i K 
appears, that the earthy matter would ſubſide and 


be ſpread out by the motions of the tides, in ſuch 5 
quantities upon the two continents, that- it would 


be ſo much exhauſted upon the land, that there ; 
would not be a ſufficiency left mixed with the : 
waters to raiſe the bed of the ocean as high as 
the land, when the height and force of the tides 
began to abate, upon the emerging of the firm | 

land, and contracting me oy Phan, into 
leſs room. 
If this hiſtory af the rides 1 is owed to be 
true, (and 1 do not ſee how it can be doubted), 
if throws much light upon my method of ac - 
counting for the phænomena of nature, and 
makes my hiſtory of the formation of the ſuper- 
_ ficies of the earth, and of the . pm ; 
and clear to a demonſtration. 
9 5 When | 
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When the Ges at firſt were higheſt in thoſe 
two quarters of the globe which are now the two 
continents, they would of courſe be always loweſt 
at the ſame time in the ocean; and as I obſerved, 155 
there would be no ſuſpenſion bf the quick run of - 
the tides in the ocean, except when it was lo- 
| water there; conſequently, though ſtrata _ - 4 
formed in the run of the tides, eſpecially When 
weakeſt, yet there could be no ſubſidence 1 a 
| perly ſpeaking in the bed of the ocean, but only* 
at the loweſt pitch of the ebb tide. REL WR 
When the tides roſe very high, they o n 
fell proportionally low ; and of conſequence, the 
fame procels of ſtrata, Ke. would be formed upon 
the ſolid ſuperficies of the globe for Sith W 
under the ocean, as upon the dry land. 5 
a © ſhewed efore, that the ſtrata” and Oey 4 
ſied rocks were formed by water, in different de- 
grees of motion and reſt, or in other words, by 
the tides running, and at the height; and if the 
tides were always higheſt upon the two conti- 
nents, it is eaſy to conceive how the land happens © 
to be ſo much higher than the bed of the ocean. 
If the tides roſe in the chaotic ſtate of the earth 
to the height ſuppoſed by Mr Ferguſſon, i it is 4 
to account for the great height of the higheſt 
mountains, as the tides then roſe 1 win 
than the ws phat as eee 
Vor. II. e e, e 
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- When this planet was in, the chaotic ſtate ſup- 
poſed, the tides would riſe in a line from north 
to ſouth, or thereby, and theſe tides would be 
higheſt at the equatorial parts, and they wauld 
diminiſh in height gradually, as the line receded 
from the equator towards the poles. It is naty- | 
ral to ſuppoſe, that as the tides were higheſt i in 
the equatorial parts of the globe, agreeable | to Mr 
Ferguſſon's ſcheme, ſo would they run foremoſk 
there, and the line of the tide would recede a 
 Jittle backwards towards the eaſt, upon both ſides 
of. the equator. This bendi 


nding back of the line 
in the run of the tides, i is a neceſſary conſequence 
. of the height and ſituation of the equatorial parts, 
the powers of attraQion being greateſt, between 
the tropicks, and - diminiſhing gradually towards | 
the poles. . Upon this ſuppoſition of the line of 
the tides, the courſe or bearing of the ſtrata i in 
the equatorial parts of the globe ſhould be true 
north and ſouth ; and as the ſtrata. advance fror 
the equator towards the poles, this line ſhould 
” lean back towards, the eaſt on both ſides. It i is 
ſaid that they trend north and ſouth, at the equa- 
tor, and I am confident it muſt be ſo. In our 
7 latitudes, the line of bearing of the ſlrata f is as 
tue to this ſuppoſed line of the. tide as can be 
- imagined, which is nearly e. or en 
© that 4 0 N. 2 E. 
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it the tides were then higheſt at the Ae 5 
| al parts, the higheſt: mountains ſhould be there 
5 hho aerger it is there we find them 
Our mountains in theſe northern regions are 
bait diminutive, in compariſon to the Cordilleras 
in South mg and ee n hou tro= 
height 5 of -all the eigen Fen Fg the 
world, and the latitudes they are found in, were 
examined and compared with this ſcheme of the 


tides, we ſhalt find them correſpond with it as 


near as could be deſired or expected. Indeed, 
we ſhall find a beautiful agreement and corre- 
ſpondenee in all the phænomena of nature, if we 
will but take the trouble to inveſtigate them 
a · right upon the principles of nature and truth. 
In the chaotic ſlate of the earth, the deeper 
che fluid then was, che higher the tides would 
tile, as the fluid maſs would be affected to the 

bottom by the principles of attraction, which is a 
ſufficient reaſon for the tides riſing ſo high in that 
ſtate of the globe, before the ſolid ſtrata upon 
the ſurface of it were formed, and the fame holds 
ſtill in ſome degtee. The tides now affect or 
move the ocean to its greateſt depth. This 
muſt happen in conſequence of the nature of /at- 
traction. If a fluid is moved at all by virtue of 


a diſtant body acting alin it by attraction, it 


0 00% be moved to the bottom of that fluid; and 
| therefore 
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therefore, our ocean is ſtill moved to the bottom 
by the tides, which is er reaſon of its purging 
itſelf on to the ſhores of all bodies thrown or car- 
ried into it, excepting maſſes of metal, or others 
too ponderous __ wy waters to "BE or move | 
from the bottom. 995 | 
It is certain 05 all the 3 of n natude 1 
| tm with, and mutually explain one ano- 
ans if we can but inveſtigate them upon the 
true principles of nature. The flux of the tide 
towards the land is to this hour ſtronger and 
more rapid than the reflux, and this ſtronger and 
more powerful flux of the tides, {till continues 
to bring: back to the ſhores ſuch. matter as is (CAPs 
ried into it by the rivers, &c. | 
As the tides n nevelluttly ee igh- 
: eſt between the tropicks, it follows, of courſe, 
that the flux and reflux muſt alſo have run with 
greater violence there in the chaotic ſtate, than 
in the remote north and ſouth latitudes; and this 
more violent motion of the tides in the equato - 
rial parts, would occaſion deeper terreſtrial and 
ſubmarine runs than in remoter climates; and 
this alſo is proved in fact, by the prodigious 
gulphs and immenſity of iſlands and rapid cur- 
tents found between the ns — near them 


on both ſides. 


1 hope I have now — all difficulties out 
of Ling way, for Sy for the great height 
ri of 


—— — 
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| of many of our e all 'the level P 
the ſea, and of the champain countries. Tus 8 
higheſt tides would firſt lodge the granite moun- 
tains as a foundation; and future tides not warty 
ſo high would form the ſtrata, which in ſome 
places we find riding above the higheſt granite 
rocks, and in others running parallel with them. 
It is proper to obſerve here, that it appears to 
me more than probable, that many of the great 
ranges and cluſters of mountains were formed at 
firſt in a great plain above, and were after wards 
cut through and furrowed, which 1 will explain 
in my next general head of this "hiſtory of moun- 
tains. There is one very material circumſtance 
which I have frequently obſerved, which greatly 
| ſtrengthens this opinion, and it is this. I hinted 
before, that [+ have traced the ſame range of ſtra · 
ta through ſeveral hollows, and over ſeveral 
mountains in the Highlands, in the courſe of 
which inveſtigation, I have freguently traced the 
fame individual ſtratum, and a number of ſtrata 
from the deepeſt gulph or hollow, up to the ſum- 
mit of the mountains on both ſides of the hol- 
low; and where a river cut right actoſs the ſtra- 
ta, I could ſee perhaps ſeveral hundreds of them 
aſcending gradually on both ſides, with an eafy 
acclivity from the bottom quite up to the tops of 
the hills ; * and this Plain Phernomenon i Is found 
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ail over the PR TIP where the 245 are bate, 
or much cut and traverſed by rivulees. 

The (extenſive countries of Abyſſinia, 1 rta- 
ry, and New Granada, are all of them a great 
heiglit above the level of the ſea, which appears 
to me as inſtances of ſuch high rand "ous: not 
cut through to make mountains of 

Where we find an extenſive elevated mint in 
11 part of the world, ſuch as New Grenada, 
and Abyflinia, we miy ſuppoſe that the tides fell 

fo low, as not to overflow theſe plains ſoon aftet 
they wer ec , by which means they have not 
been cut through and furrowed like the moun- 
tains, by forcible tides frequently running over 
them; whereas, on the contrary, where we ſee 
ranges of mountains dreadfully ploughed and 
trenched, with deep glens, and horrible gulphs 
and excavacations, it is certain that weighty and 
powerful tides have repeatedly run over them for 
| a conſiderable ſpace of time, and perhaps thoſe 
_ tides were raiſed to ſeven-fold rage and fury by 
mighty ſtorms, which tides would tear up the 
_ humid tender ſtrata; and by repeated mighty 
runs, would trench and wear down the gulphs 
and excavations of the mountains, before the in- 
rene _—_ the ſtrata * my eee 96/4 e 
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II. 1 will now proceed to examine Fad tha 
the external phenomena of the mountains, and of 
their glens and excavations. | 


1 


, 


a) 


1 have FP: EE and illuſtrated one impor. 
tant point towards underſtanding and explaining 
ſuch phenomena of nature as appear upon the | 
external ſurface of the globe, viz. that in the 
chaotic ſtate of the earth, the "tides roſe to a fur- 
priſing height, and if the tides roſe to that height, 
1 need not ſuppoſe, (the propoſnion has i its foun- 
dation and proof in the nature of things,) that the 
earthy matter ſuſtained in, and agitated by ſuch | 
amazing tides, would be lodged with unequal ſu- 
perficies. This muſt neceſſarily happen. Such 
high tides mult be greatly. agitated, from their 
own weight, and the violence of their motion, 
with ſometimes, the addition of ſtrong winds, and 
- conſequently ſtony matter carried by water in 
ſuch a degree of agitation, muſt be lodged in. wh ; 
equal cymulations, _ | 
I muſt not here be underſtopd to 3 the 
f mountains. were lodged by the tides at firſt, as 
they now appear. I will preſengly make it evi- 


dent, that they owe many of their preſent pheno- | 


mena to ſome future operations—1 might call it 
future depredations. What I mean at preſent i is 5 
this, that the tides, while in full height, in their 
motion from eaſt to welt, lodged the ſtony mat - 
ter upon what began to be the ſolid fuperficies of 
the globe, in parcels or cumulations of different 
degrees of height and extent; but theſe. higher 
| ane or W of land, would by of ve- 
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ry different degrees of extent; Hanis of them 
| might not not be ſo much as four or five miles 
over any way; and ſome of them again would 
de much more than four or five Hundred: miles 


in ſome directions. I 

Theſe: higher parts of this ke firſt 
former; would be comparatively, but not per- 
fectly, of equal height above, and they would be 
afterwards cut me furrowed, which a be ex- | 
ane e 4 | 

That the PO Fi of ths obs: ont at Beck 3K 
be formed: with higher and lower places, or regi- 


ons, is ſo evident, that I need not uſe more words 


about it; and it is evident that when the ſtrata _ 


and rocks were formed by ſubſidence and the mo- 
tion of the tides, the ſuperficies of the earth 
would at firſt be ſoft and humid, and mixt with 
a great quantity of water, as I obſerved before. 


As the tides roſe at firſt. much higher than the 


higheſt mountains, ſuch tides would advance with 


a ſirength, weight and force, able to carry any 
quantity of ſtony matter with it; and when theſe 


tides had gained their higheſt pitch, and came to 


a partial ſtand at the height, it appears to me evi- | 
dent, that very great quantities have been lodged 


_ by ſubſidence in ſome places upon both conti- 
nents, by a particular tide, even to the en of 


2 en moumttin. 


There 
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There are mountains of granite a the- Highs 
| lands of Scotland, and many other parts of the 
world, of great height and extent, in which there 

is no veſtige that ſhould indicate their having 
ſubſided at different times. The whole mountain, 


as J obſerved before, being one uniform maſs | ; 


from top to bottom. It appears to me, that the 
work of forming rocks by ſubſidence, would be 
med in a ſhort time, in the courſe of a very 


| fo tides but on the contrary, that the ſtratiſi- | 
the globe was a more 


cation of the ſuperficies o 
leiſurely operation, which would require much 
longer time, and a great many ſucceeding tides; 
Moreover, the ſtony matter of which the gra- 


nite and other ſubſided rocks are compoſed, is 


ſuch; that if ever the tide ce 


ſed in the leaſt from 


the full force and rapidity of its forward motion, | 


_ we would expect that a great quantity of it ſhould 


ſubſide at once, as this rock is compoſed of large 5 


grains of a ponderous quality, ſome of which are 


fo large, that they may be called fragments; and 


it is the property of ſuch ponderous grains and 


fragments, to e eee, wy "ny" * * To) 


_ of reſt. 1 
When the rides ys fs very bign, they wow 


of conſequence fall proportionally very low, ſo 


that we may fay that the foundations of the moun- 


tains would be ſeen; and when the Waters, at the 5 


edbing of every ride, began to fall away from the 


Vol.. II. Tu: fommits 
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ſummits and ſides of the mountains and higher 
grounds, the moiſture which remained mixed 
with the newly ſubſided or ſtratified matter, 
would ooze, or ſtrain out, copiouſſy at firſt, and 
this water filtering and ſtraining out of the humid 
ſuperficies, would ſoon collect into ſmall ſtreams, 
and theſe ſtreamlets would wear furrows in the 
yet ſoft and humid ſurface, eſpecially when aſliſt- 
ed by che weight and force of ſucceeding tides. 
Many of theſe ſmall ſtreams would collect 4 0 
form a rivulet, and many rivulets uniting their 
currents, would become a river. It is eaſy to 
conceive that all theſe ſtreams, eſpecially when 
collected into rivulets, would at firſt wear their 
ſeveral channels very faſt, and that much of the 
newly ſubſided matter would be carried down the 
ſeveral rivers, molt: of which would be lodged far 
down, and this would be removed by future en 
and diſpoſed of in ſtrata. ee 
I can find nothing in nature fuſfciently foitable 
to. illuſtrate this ſubje& by ; only I may obſerve in 
general, that any trifling ſubſidences,-which -we 
have occaſion to ſee after great- inundations in 
rivers, and after the tides in ſlimy creeks. and 
| bays of the ſea, generally fall into uneven fuper- 
ficies, eſpecially when the waters are greatly agi- 
tated; and as the waters of the floods and of the 
tides fall away from ſuch ſediment, we always ſee 


1 


it furrowed with gutters, by the RO out of | 


the water at firſt contained in it. 


I have ſeen between ſome tides at the FR te, 1 
dep gutters worn by the water filtering out of 
the mud and fand, and the higher and larger the 
heaps were accumulated, always the deeper the 
gutters ; and it is probable in the higheſt degree, 

on an aecurate furvey, we ſhall find this obſerva- 
tion hold good in the great as well as in little. 
The higher the mountains, generally, the deeper 
the glens and gullies in proportion. 

I obſerved before, that the lefler ſtreams awd 

rivulets collecting together compoſed rivers. 
Theſe rivers would ſtill follow the great waters 
of the ocean in the retreat of the tides, and the 
weight and force of the rivers would ſoon wear 
channels deep enough to contain them, as they 
advanced after the great waters down the hills 
and through the planes. This appears to me the 
true origin of rivers, and the rains which fall 
upon the earth from time to time, and in greater 
quantity upon the higher than upon the lower 
grounds, ſtill repleniſhes their channels with ne- 
ver. failing ſupplies, and enables them chearily to 
continue their courſes, and communicate ſap and 
verdure to the vegetable tribes of the valleys, 
and plenty, pleaſure and refreſhment to the ani- 
mal world, as they gently advance along in ſer- 


5 - (4.248)) 


| pentine meanders through the feet and dds 
teous valleys and extenſive Pine 
There are yet a great number of the — 5 
phznomena of the mountains which deſerve to 
be examined and explained. There are among 
ſeveral mountains, a a great number of gulphs and - 
chaſms, romantic precipices, gaſhes and irregu- 
larities in rocky countries, which are not now 
the beds of rivers, nor of rivulets, but are per- 
fectly dry; and I haye ſeen the oppoſite ſides of 
ſome hills reſembling one another ſo exactly, that 
they appeared as if they had been cleft aſunder 
by ſome convulſion which the earth might have 
| ſuffered. I have met with ſome, who aſſert, not 
only that ſuch hills parted from thoſe. upon 
the oppoſite ſide of them, but alſo, that ſeveral 
known iſlands were by ſome violent concuſſions 
thrown off from the oppoſite lands, and that the 
ſounds between. them were made by theſe acci- 
dents. 
With reſpect to ſuch 8 4 . among 
rocks and mountains, as mentioned above, al- 
though they may now be dry, yet, nevertheleſs, 
water has been there. Some mighty current, 
7 ruſh, or eddy of the tide, before the ocean was 
ſettled in its preſent bed, undermined, ſcooped 
out, and formed theſe irregularities at firſt, 
I have given ſome attention to the ſuppoſititious 5 
Twin { ſides of moyntaios, and in very many in- 
| ſtances 


| 


e 149 1 
= ſtances have 8 the ſappoſed breach uml 


ſeparation, having ſeen the ſtrata waſhed clean Fo 


py the rivulet which ran betwixt them, keeping 
a regular courſe down the fide of one of the hills, 
acroſs the rivulet, and up the ſide of the other 
hill in the ſame longitudinal line of bearing, and 
the ſame ſlope or declivity perfectly whole and 
regular, without breach or fracture, which makes 
it clear to a demonſtration, that ſuch” hills had 
ſuffered no ſuch ſeparation, change, or convul- 
ſion; but, on the contrary, that they ſtood as 
firm as ever where they were firſt formed, and 
that the gulph betwixt them muſt have been 
ſcooped out by ſome ſtrong current of water, be- 
fore the induration of the Mints was: A 
and the tides fully ſubſided. 
1 have carefully e ad ſuch pute, 1 


5 and every where found theſe obſervations hold 


good; and I am confident, that the notion of 
iſlands. falling off from the main is an error, a 
haſty coneluſion of the ſame kind, and that the 
ſame real and natural cauſe produced both theſe 
effects, viz. a ſtrong current or run of water, 


main, and betwixt the two correſpondent ſides of 
the mountains: and when we conſider, that the 
fame arrangement of ſtrata ſtretch through both 
ſides of the mountain, and of the valley betwixt 

mo the e of the ſame ſtrata 3 | 


% 


L 


which cut a paſſage betwixt the iſland and the 15 


H⁵HP L090) ) 


pearing on both ſides is plain and nite; and 
Juſt as it ſhould be, allowing that water cut the 
hollow betwixt them; whereas, if the one had 
broke off from the other, the ſtrata could not 
have appeared ſo fair and regular in ſtretch and 
declivity upon both fides; but the one fide muft 
have differed conſiderably from the other. 
All the little examples of revolutions, or vio- 
' lent concuſſions, which we have occaſion to ſee, 
ſuch as earthquakes, the undermining of rivers, 
and of the ſea, &c. are fo inconfiderable and 
trifling, that they give no ſanction to this raſh hy- 
potheſis; and moreover, what falls off or is bro- 
ken and diſturbed in theſe little inſtances, is al- 
ways broke into confuſed pre ng or ery | 
down to arr entire rubbiſh, EO Us 
It is reaſonable to ſuppoſe, that in the raw A 15 
humid ſtate of the earth, at firſt, a great quanti- 
ty of a mixed vapour would ent by exhala- 
tion, which would diſturb the elements, and 
raiſe ſtrong and violent winds; theſe winds would 
ſuperadd an additional force to the high tides, 
even after the mountains were formed, which 
tides, at any rate, were exceeding ſtrong and vio- 
lent when they roſe to ſuch an amazing height; 
and the forward courſe, and the eddies of theſe 
tides, would have a mighty effect upon the exter- 
nal ſurface of the earth, while they roſe ſo high 


e) 


a2 to flow, or — tags the 
induration of the ſtrata was far advanced. I make 


no doubt, but all the great hollows, gulphs, pre- 


cipices, and other irregularities we ſo frequentiy 
ſee upon the face of the earth, took their riſe 
from theſe cauſes; There is no room left to doubt 
of it, as all the external phenomena of the ſupers 
ficies of the globe carry evident marks of water 
upon them. I have obſerved; I believe, more 
than once in the courſe of theſe enquiries, that 
there is an exact agreement and correſpondenee in 
all the phenomena of nature, by which they are 
naturally explained and illuſtrated, if we had but 
the attention and ſkill to diſcover and make pro- | 
per uſe of this connexion and agreemen | 
going juſt now to produce a-very remarkable in- 
ſtance in eG which will throw light upon the 
external phenomena of the mountains, and make 
the explanation of then more e __ Jug 
eon, a 
Every 1 3 a Poſs Gaulle | 
ſzen i in plains, at a little diſtance from large and 
high mountains, a prodigious quantity of coarſer 
and finer gravel, ſome of ĩt containing large boul- 
ders, and water rounded bullets of: all ſizes; mixt 
with ſmaller gravel, differing nothing in appear- 
ance from what we often ſee upon the ſea· beach; 
and ſome again compoſed chiefly of ſmaller: gra- 
vel, This beachy gravel is often found ſpread 
| out. 


! 4 993 ' 
111 


ſo a conſiderable quantity of it betweer 
and Dumfries, and between Dumfries and Thorn- 
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nit wich a plane FFI EY as ; often aceumu- 
lated into long, round, oval, or ſemi- circular hil- 


ww 


locks of leſſer or greater height and magnitude, 
and eee ee eee, 
_ ed little hills. 


I will point out a ad x the any bes where | 
I haye ſeen this gravel in Scotland. 5” 

- There is a great quantity of it in che wala 
urhoods of Brora and Dornoch in Sutherland, 


28 alſo, in the neighbourhood of Balnagown, and 


between Dingwall and Beuly, in Roſsſhire. - All 
round Inverneſs, where there are pretty high hills 
of gravel, —all the way between ee 6 
Nairn, and at Fort George. 

There are large hills of 5 abode Ford hn | 
Moray, in which there is a vaſt quantity of large 
bullets, and it continues to appear in hillocks, 
and ſpread out in planes all the way between For- 
res and Elgin, and all the way between e oh 
the river Spey at Fochabers. 

There is a great quantity of it in the country 

a of Monteith, and in a great many places, and in 


great quantities, in that long ſtretch through 


Perthſhire, Angusſhire; and the Mearns, all the way 
between Monteith and Stonehaven. There i is al- 
| Moffat 


hill in Nithsdale. Theſe inſtances are a ſufficient ; 


bee * n. attentive traveller” * recol- 
lect j- 


3 
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ject his vii ſeen this bulky e in mas 
ny other places, concerning which, I will make 
this remark : That in Britain, the greateſt quanti- 
ties of this coarſe gravel are found a little to the 
eaſt of large and extenſive mountains; but of all 
the countries I have yet ſeen, the moſt amazing 
quantities of this gravel is found in the ſhires of 
Inverneſs, Nairn, and Moray, which lie directly 
to the eaſtward of the great run, or gulph, which - 
ſtretches or cuts through the mountains from the 
welt to the eaſtern coaſt, by Fortwilliam and In- 
verneſs. f 
It is very ceident that this immeunty of round 
ed ſtones and gravel, is all of it the ſpoils of the 
mountains which was torn by the force of water 
cout of the numberleſs glens and gulphs, and other 
excavations of the mountains, which I beheld 
With aſtoniſhinent and pleaſure off the be of * 


neves. 


It muſt be owned that there is, at firſt fight, an 
air of truth and propriety in what I advance con- 
cerning the ſource and origin of the plains and 
hills of gravel which we ſee ſo frequently. It ap- 
| pears to me plain and evident, that the ſtony 
fragments torn by the violence of water off the fu- 
perficies of the rocks in theſe mountains, was af- 
terwards carried through the hills, and after be- 
ing toſſed and rolled by the violent force of the 
water in fo long a courſe, e it was rounded 

vol. U. . „„ ͤͤð ?B(övVwh;h 
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and worn by water, like what we PI upon ts 
lea - beach, it was at laſt lodged by the water in 
the countries where ve. now ſee it; and the 
greatneſs of the quantities found in thoſe coun- 
tries ſufficiently proves the ſource from whence 

| it came. We may, upon the ſame principle, ac- 
count for moſt of the phenomena we meet with 
upon the face of the globe. If we have recourſe 
to water, the ſolution of the phenomena will be 
natural and eaſy ; but on the contrary, if we re- 
fuſe its agency, we ſhall be left in the dark, to 
doubt and conjecture without end. 

Hoy delightful 1 is the path of truth, when. we. 
have once found it how clear and ſatisfactory 
are the plain and unbiaſſed diQates of nature ! 
When I was upon the head of Bineves, and ſeve- 

| ral other mountains in that country, I was as 
much amazed at the profundity of the hollows, as 
at the height and multitudes of the hills ; and if 

we conſider the prodigious numbers of the grea- 

ter and leſſer glens that are made, the lakes and 
gulphs that are ſcooped out, and the runs that are 

eut through theſe mountains, from ſea to ſea, we 

are obliged to, ſuppoſe that the quantities torn off 

the, ſuperficies of the ſtrata, was even ſtill more 
than. the beds and hills of gravel can account for. 
Great. and extenſive, as thoſe are, they do not cor- 

reſpond with the excayations of the mountains; 

and we are not left to look for it all j in the mY | 


CT 


( 


beds. we ſee a much Mie alot of "it 
than the accumulated gravel, et it 18 "much 
better diſpoſed of. oo 2 
The beds and hillocks of rol are 4 great | 
nuiſance, Nothing but dry ſterility reigns 
where they are; and had all the ſpoils of the 
mountains been ſpread upon the plains, the plaing 
and valleys would not, as now, have been the - 
ſcenes of the wealth and pleaſüre of Nee 
low field and valley of them had been all covered 
Voith bullets and gravel. | But happily for us, the 
greateſt ' part "of this nuifigce is diſpoſed, of in 
rock—ſtrata' 5 cannot call it, as the coarſe ſort, ; 
which differs s nothing in appearance from the kills 
of gravel,” is not ſtratified. The only * material 
difference between the one and the other, T mean 
between the coarſer breccia or pu 1dding | rocks, 
and the coarſer gravel hills; is, that the rock is 
ſtowed out of the way, bears its proportion of 
the ſolid bulk of the globe, and is cemented and 
indurated to a high degree; whereas the gravel 
beds and banks are a great nuiſance, and are ge- 
nerally quite looſe, without cement or connection. 
I fay generally—for I have ſeen ſome gravel plains 
half cemented "he A n to dig for the mo 
n el et, OSD: 
_ Mie Bae 8 bucher idea of ine hep 5 
tion between the matter ſcooped out of theſo 
mountains, and the repoſitories where it is lodged, 


. 


156 9 | 
1 wil juſt point out a e of the * where we 
remember to have ſeen mk. of this rock in 
Scotland, 7 5 FE 
In this curſory review. I will begin with the | 
north. 
There are extenſive rocks and high cliffs 5 the 
breccia or pudding-ſtone upon the ſouth ſhore at 
the weſt end of the Pentland Frith, to the weſtward 
of Thurſo in Caithneſs, which ſtretch quite acroſs 
the county of Caithneſs into Sutherland; and in 
Sutherland as well as Caithneſs, this rock is of a 
rough contexture, and appears in pretty high 
hills, deep glens, overhanging rocks, and frightful 
precipices, to the weſt of Brora, Dunrobin, and 
Dornoch, which gives it a groteſque aud wit, 
ble appearance in that country. 
This range of breccia ftretches . allo. quits | 
through Sutherland, and likewiſe through Roſs- 
ſhire, the weſt ſide of Ferndonald, and enn 
where it exdibica the very. Jams: | . Nena As. 
Sutherland and Caithneſs. | 
It is worthy of remark, for ths N of 
the curious, that there are remains of ſeveral an- 
cient vitrified forts upon ſeveral eminences in the 
line of this range of breccia, which 1 hayeſeen i in 
Sutherland, Roſs, and Inverneſs-ſhires, ſuch as 
one at Creich, name bers, 1 i 


ee eee 


9x 1 


The ruins of two 5 theſe vitrifled forts, viz. 
Craigphadrick : and Knockferril, were deſcribed a a 
few years ago in a pamphlet which was publiſhed, 5 


entitled © & Account of remarkable ruins of ancient 


< vitrified forts, lately diſcoyered in the Highlands 


* and north of: Scotland.” Theſe ſingular ruins 
15 are to be ſeen i in a great many places; but it is 
remarkable, that they are only to be ſeen upon 
rocks and eminences of the breccia. | 


This formidable range of the pudding ts p 


ful continue the longitudinal line of bearing, 
which is nearly from north-eaſt to ſouth-weſt, 
quite through the highland countries of Inverneſs 
and Perth-ſhires. It forms conſiderable hills, and 


very high and rugged. rocks upon. both. ſides. of 


that beautiful piece of freſh Ne Lochneſs. 


Much of the ſtone here, as well : as iN other places 5 
in this range of rocks, is compoſed of large bul- 


lets; 35 the rock is very hard. and ſtrong, and it 
hangs in frightful precipices upon both ſides of 
the lake, through which rock General Wade cut 
a fine military road upon the ſouth ſide of the 


ma at à great rene, . e labour, and 


1 


powder. 


100 1 ſeen theſe 8 firetching Well the 


mountains of Stratherig into Badenoch, where 1 it 


forms a remarkable rock and enn rut. 


anten or the * Rock. | 
I 


* 
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* have been this identical range of rocks again, 
further towards the ſouth-weſt, in ſeveral places 
to the ſouth of the Black Mount, and in the coun- 
try of Glenorchy in Argylſhire: Tuppoſet that the 
longitudinal line of this rock, fo. far as I have 
| pointed it out, is little leſs than two hundred 

miles, and in ſome places this. rock will ſpread 
eight or ten miles in what may be called the a- 
titudinal line "acroſs the bearing, of the rocks, 
which evidently points it out to be a very « conſi· | 
abr thing.” eee 

The next moſt magyificent rang e of the a 
cia which I have yet ſeen, is ric above ſixty 
miles further eaſt than, the one aboye-mentioned. 

The one I am nqw going to. point "out emer- | 
ges out of the ſea at Troop-head, upon the ſouth. 
ſide of the Moray Frith, and ftretches through 
Aberdeen-ſhire into the Mearns, and through 
the whole length of the Mearns, Angus and 
Perth-ſhires, keeping. principally the northweſt - 
' fide of the country of Strathmore, immediately 
under the ſouth-eaſt ſide of the Grampian, moun- 
tains, though ſometimes it ſtrides acroſs the 
beautiful valley of Strathmore, and is found up- 
on the ſouth. tide, of it, 3s, at e below 


Perth, Ker 1 
hn 5 " There 


\ 4 SN, : ; 
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There have been ſeveral vitriſied forts upon 
this range of breccia alſo, ſome of which are 
pointed out and een in . »panphley men- 
tioned above. 11 N 
This able a iretel * 


ſhire into Stirling: ſhire, through, the country of 


Monteith into Dunbarton- hire. It. croſſes the 


river Clyde near Dunbarton, and reaches into 


the weſt ſide, of Ayr-ſhire, where it enters the 


Frith of Clyde, and I can trace it no further. 
This range of the breccia exhibits in many places 


the ſame interior and exterior phænomena as 


the firſt deſeribed; and in other places in this 
long ſtretch, it is found of a ſiner contexture, 
npoſed: of i gravel, where we ſee it 
regularly ſtratiſied· I am not ſure that this 


courſe of the breceia is not ſtill of greater lengta 


and breadth than the firſt. There are other ar- 
rangements of the breccia in many parts of the 


Highlands and north; but none ſo conſiderable 


and extenſiye as the two I have pointed cut. 
There is alſo a conſiderable quantity of this rock 


found in the countries of Annandale and Nithſ- 
dale, particularly in the neighbourhood of Dum- 
fries, between Dumfries and Moſtat, and between 


Dumfries and Thornhill, &c. 


-The-Pudding-Rocks-fovndin; 408 Highlands 


and north of Scotland are ſo very extenſive, that 
when be lhe the. hillocks- and beds. of looſe. 


through. 1 


the etidiltticns u the — tains to th 
weſtward would be ſufficient to ſupply the prog 
digious quantity requiſite for compoſing theſe 
rocks and acci lations of gravel.” I am con- 
fident, that a cbnſiderable part of the comp oft- 
1 ov. ohne 1ghlands from the 
weſtern ifles. | 7 e 5 ; Nag 8 
When I was upon the' fi mit of Bineves; it 
appeared to me ichen that the Hebrides or 1 
weltern iſles of Sco nd, had b een at firſt ö 
ed all in one continued {ſtretch of land with ths 
contiguous Highlands, and with one. another, 
and that the diverſity of ſounds, gulphs, and 
runs, which now ſeparate the iſles from one ano- 
ther, 'and from the neighbouring main land, 
were afterwards cut through and ſcooped out by 
the ee 3 before ren aue was » nm) | 


globe was ſo far advanced, 1 ocean was fo 15 
far purged of the ſtony matter upon the land, as 
that the tides could not riſe ſo high as to vole 
or run from eaſt to. weſt over the tops of the 
higheſt mountains, and before they were fallen 
ſo low as not to overflow the valleys and loweſt. 
hills: In this ſtate of the terraqueous globe, the 
tides would ſuddenly and impetuouſly ſwell the 
Atlantic ocean in our longitude, as well as in all 
others, as they advanced from eaſt to weſt, As 
theſe 


"theſe ſtill high a wo | 
- advance ſtraight forward over the - continents of 
Aſia and Europe, and the range of the Alps, &c. 
they would advance in the Atlantic ocean into 
our neighbouring longitufles, with a prodigious 
head, weight and force, which would ſwell the 
ocean to the ſouth and of of this iſland, &c. 
to a prodigious height all at once; and thefe 
monſtrous tides ruſhing down upon the weſt 
coaſt, would tear up the newly formed land in 
many places, produce all the ſounds and runs, 
Kc. between the iſles, and then carry the ſuper- 
ficies. of the ſtrata ſo torn off forward before 
them, quite through the runs and low paſſages in 
the mountains, and lodge it where we find it 
to the eaſtward of theſe OP a > gulphs 
| THEE the mountains. 1G 
The Atlantic ocean falls nova gen n 
upon theſe iſles, and upon the weſtern coaſts of 
Scotland and Ireland; with what prodigious 
weight muſt we Apple i would ruſh upon them 
then, before the force- and violence of thoſe hin 
tides were much abated! The Pentland Frith, 
and other diviſions of the Orcades, and p ; 
I may add the Britiſh channel, &. were cut out | 
at this ſtate of things; and allow me to advance 
this ſudden and powerful ſwelling of the tides, 
after the principal part of the ſolid ſuperfic 
of the globe was formed, as the efficient cauſe of 
Yor. l. » all 
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all the iNlands, gulphs and runs, in all parts of 


I need not enlarge and deſcend to 
jive ee inveſtigation. The phænome- 


na are ſo nme gi A. 
Halves. „ 


Il ſee many ingientivns: of the iſtands upon cake 
weſt: and north of Scotland having at firſt been 
all one continued land, and joined to the main, 
and of their being afterwards disjoined from the 
main and from one another, by the force and 
— of future tides. The ſtrata in the weſtern 


| iſlands of Scotland are remarkably flat and regu- 
rey I have ſeen ſome of theſe ſtrata ſtretching 


from one iſland to another, and ſtill preſerving 


the ſame courſe and declivity in both, and I have 


ſeen the regular ſtrata in ſome places, ſtretching 
from the main land to the iſlands, and in other 
places, from the iſles to the main land. I ob- 


ſerved before, that the poſition of the ſtrata in 


the Highlands upon the weſt coaſt, are in gene- 
ral very regular and moderately flat, as well as 
in the weſtern. iſles, and from many ſites in that 


country, a great number of the iſles ſtill appear 
all as one land with the main; but upon ſhifting 


the ſtation, we diſcover the ſounds that part them 


aſunder. The mountains in the iſles of Skye 


and Rum, are rather higher than copay * 
main. near the coaſt, ee ſame may be ob 
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— tides which cut the iſfands off For + th main, 
and ploughed the deep channels that divide them 


from one another, made very great impreſſion 


upon the weſt coaſt of the main land. This ob- 
ſervation is evident, from the great number of 
Friths, ſinuſes, or arms of the ſea, which every 


where cut and indent the weſt coaſt, in fuch 4 


farprifing manner, that in many places there is 
not above two or three miles between them, and 
che moſt of them puſh a great way up into the 
Heart of the Highlands, and many of them ap- 
pear now like narrow canals ſunk deep aniong 
the higheſt of the Highland mountains, aud the 
banks of ſeveral of them are frightful preeipiees 
and n we en . an . . er. * 
above. e 
e deſerves to be Sade ae 2 3 
river runs into the head of every one of theſe 
canals or lochs, as they are called; and believe it 
holds every where, that the larger the river, the 


the longer the ſalt canal, which fuggeſts the 


idea, that the firſt adyances of a mighty ſtream 
tide entering the channels which thefe rivers had 
begun, in the tender and newly formed ſtrata, 
would eaſily, by its prodigious weight and force, 


plough up the bottom of the channel to a geit 


depth; and fo make room for ſucceeding tides 
to * ſuch channels fit m the ſalt water lakes, 


which 
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which: they now contain. And it is a 
ble, that ſome leſſer or greater ſtreams of water 
| beginning channels in ſeveral places, would firſt 
give entrance to the tides which cut aſunder the 
iſles from one another, and from the main, It 
is alſo remarkably. to the point in this inveſtiga- 
tion, that the tides in the period I mention, were 
very near making a great many more iſlands up- 
on the weſt coaſt of Scotland, as there are many 
places where only a very ſmall tack or iſthmus 
of land ſeparates the heads of two of theſe lakes, 
and prevents them from running into one ano- 
ther, and of forming an iſland; ſuch, for in- 
ſtance, is the narrow iſthmus at Weſt Tarbet in 
Argyle- hire, not above a mile over, which, ne- 
vertheleſs, prevents the large peninſula of Kin- 
tyre from being an iſland. There are a great 
many of theſe narrow necks of land upon the 
weſt coaſt; and it is remarkable, that in all of 
them that I have ſeen, a bar of hard rock ſtrik- 
ing right acroſs the courſe of the tide from the 
weſtward, has ſtopt its progreſs. before it cut a 
paſſage quite through. I am confident, that if 
the iſthmus of Darien, and all the other famous 
necks of land in the world, were examined in 
this light, it would be found, that there are in 

them all ſome ſtrata or hard bars of rock, ſtretch- 
ing right acroſs. the courſe of the tide. I have 
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50 doubt, that this © ervation will generally, - 
not univerſally hold true. 
We ſee ſuch diſtin& and . a of wa- 

ter upon all the phznomena of the ſuperficies of 
the globe, that it is impoſſible to deny it without 
being guilty of the moſt abſurd obſtinacy; and 


it is equally impoſſible to account for thoſe phe- 


nomena, without admitting the agency of water; 
and if we admit of water in different degrees of 
motion and reſt, then all the phenomena upon 
and within the ſuperficies of the globe, are eafily 
explained in a clear, deciſive, natural and ſatis- 
factory manner. If we view the ſubject in a 
proper light, the explanation ſhall be e 

able and clear to a demonſtration. 
1 have heard it obſerved, that the mountains 
of Britain and other countries ſtretch from eaſt 
to weſt, but I ſuſpect that this is only a haſty 
concluſion from a curſory: view, of which there 
have been but too many upon this ſubject. We 
know with certainty, that the longitudinal bear- 
ing of the ſtrata is from north to ſouth, or to the 
weſt of ſouth, which was the exact line of the 
tide, and the tide was the efficient cauſe of the 
_ diſpoſition: of the ſtrata, We have ſeen alſo, that 
the declivity of the ſtrata in general is towards 
the eaſt or ſouth-eaſt, and that they rife and crop 
out towards the north-weſt, excepting in ſuch 
low a where there might have been an eddy 
| of 
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turned in, or backward towards the land, from 


ſome neighbouring ſea after the tides began to 
abate, Now, from the diſpoſition of the ſtrata, 
we ought to find ranges of mountains ſtretching 
from north to ſouth, or to the weſtward of ſouth; 


and I ſuppoſe, if we examine the matter a-right, 


we ſhall find it fo in Britain. It is much longer 


from Thurſo in Caithneſs to the Mull of Gal- 


loway, than from Aberdeen-ſhire to the weſt 
coaſt of the Highlands, and the mountains of 
Galloway are not the laſt links in the chain from 
north to ſouth. They reach all the way through 
Cumberland, &c. to the fouth fide of Wales, 
with no other interruptions than what have been 
cat through and widened, by the tides ruſhing 


don upon the land from the Atlantic ocean, as 
1 hinted before. It is true, that many ſingle 


mountains in a chain, appear in ridges from eaſt 


that theſe ridges would be formed by the run- 


ning of ae een, nne, 1 60 
fitted. 


— cours once; een 
neral the ſtrata dip towards the eaſt, and riſe to- 


wards the weſt; and I will now obſerve, that it is 


this poſttion a the ſtrata that was the occaſion 
or natural cauſe of the many abruptions of moun- 


tains to the veſt in this n and many of 


22 


theſe 


c* ) 


theſe abrupt precipices will occur fa all vials + 
under like circumſtances as Boi Wo. and Hot 
" otherwiſe, | 

Dire expreſſion natural er wp require Ah 
nation. When the decline of the ſtrata is towards 
the eaſt, the eaft fide of each ſtratum dips down 
beneath other ſtrata, and is thereby defended 
from external injury. The acclivity of the ſtrata, 
on the contrary, being towards the welt, the 
weſt fide of each ſtratum riſes and crops out. to 
the day, and f is JL expoſed to external i in- 
jury. 

FEE ſhewed bee FER the tides in the Atlantic 
Ocean, after the higheſt lands were formed, would 

ruſh down with great weight and force upon the 

| "maſt coalt of theſe countries. : 

No it is eaſy to conceive that fuch tides muſt 

undermine and bring down -the onter edges or 
fides of the ſtrata ſo expoſed, both upon the weſt 
coaſt, and as they advanced over the or lands: 

through the runs mentioned before. 
Some of the ſtrata upon the welt. coaſt of the X 

Highlands, and in the contiguous iſles, appear | 

evidently to have been formed by the tides in 
their return from the weſtern ocean, as hinted be- 
fore, after they were fallen ſo low, that they 
could not run over the continents af Aſia and 

Europe, but could ; only ſwell the ocean to a 

een height, as 3 advanced weſtward. 

; The 
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4 The indications 1 obſerved of thoſe, ſtrata being 
þ | formed in this ſtate and courſe of the tides, is 
their dipping towards the weſt, contrary. to the 
general dip at a diſtance from the coaſt ; and 
that theſe ſtrata which have the weſtern-declivity, 
are not of the ſame quality and texture as moſt of 
the mountain rocks, but are many of them more 
like our grittſtones, freeſtones, and the baſalts, 
which I ſuppoſe were among the laſt that took 
their form and ſtation in the wiſe eee of 
all the 285 of this * fabrie. 


— 


— 


v. 1 will now, advance to the fifth general 
head of eſs e which is, 


_ — > 


| 10 examine the nature, n a: and 
figure of the larger grains and fragments found 
in the compoſition of our rocks and ſtrata. 
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by in the proſecution of this branch of my enqui- 
ls ries, I will eſpecially examine ſuch parts or ingre- 
Ill | dients found in the compoſition of the rocks and 
40 ſtrata, as are moſt ſingular and remarkable; and 

x 1 the firſt I will take notice of 1 is talc. 

| 1 | Rs i Tue! is an excentivgly curious and gulf 
1 foſſil body. I think it may be called an extraor- 
j | 3 _ dinary one, as there is nothing like it, or that : 
{Ml may be compared with it in the whole mineral 


1 
; 
i 
7 8:4 
. 
1 
+ i 
: v2 2 
} f 
5 
* : 


* . 


kingdom, excepting the mica, which, indeed, ts 
Nö the 
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che ſame thing, as mica, is 1 but tale. bro- 
ken ſmall. We have no ſuch thing as whole 
ſtrata of talc ; nevertheleſs, we meet with great 
quantities of it upon the ſurface of the earth, and 
in the compoſition of the ſtrattaa. ö 
Although we find no rocks nor ſtrata of this 
ſingular foſſil, yet it is ſo abundantly diffuſed 
every where, that we find it viſible to the naked 
eye, either as talc or mica, in rhe compoſition of 
almoſt. all ſtrata ; and we meet with ſome frag- 
ments of it ſo large, that they carry evident marks 
ol the moſt perfect ſtratification in the particular 
maaſſes, and of theſe maſſes being real fragments 
broken off from their proper beds or ſtrata. . 
We meet with many other fragments of vari- 
ous ſpecies upon. the face of the earth, but we can 
carry moſt of them to the rock they belong to, 
compare them with it, and find them to be the 
; But 900 0 with, — als, This ſingular foſlil 
ſtands up for itſelf, and is broken off from no 
rock or ſtrata now exilting in this world, and yet | 
there are but few, if any rocks, that Fr not con- 
ain leſs or more of it in their compoſition, either 
viſible, or in particles too ſmall to be ſeen by the 
eye. We frequently meet with it in large frag- 
ments, imbedded in ſeveral ſtratified mountain 
rocks. It is a conſiderable ingredient i in the com- 
poſition of the granite, and more eſpecially of the 
Vor. II. is 4 White 


«wo » 


AD "PREY We find that it 18 2 conſiderable 
article in the compoſition of ſlate, of ſeveral ſpe- 
' cies of ſchiſtus, * weng ente eee 
ſtrata. 

The white and the geen broad bedded moun- 
tain limeſtones contain a conſiderable quantity of 
it. We ſometimes ſee it in the baſalts, frequent- 
ly in freeſtone, and I have ſeen it in lead ore, 
and in ſeveral other mineral ſubſtances : But the 
moſt glorious and abundant view that we any 
where have of the talc, or mica, is in the micace- 
ous mountain rock, where we ſee it in fuch pro- 
fuſion, that I am perfuaded it conſtitutes one 
third of the whole compoſition of ſome varieties 
of that ſtone, which in a clear day gives the 
whole rock a bright metallic appearance. 

I obſerved before, that ſeveral maſſes of this 
curious ſubſtance appear ſtratified, and have evi- 
dent marks of their being broken off from their 
proper beds. I have ſeen theſe maſſes and frag- 
ments in many parts of the Highlands in great 
profuſion, from the bigneſs of a bean up to the 
breadth of a man's hand, which had all the 
marks of being broken off from real ſtrata, as 
theſe fragments were not only flat, and of a fine- 

ly laminated ſtructure, but they had alſo ſquare. 


fides and ſharp angles, ſuch as they ſhould have, 


if broken off at natural cutters from the original 
ſtrata, There is nothing in * world that 1 
p TY r 


. rocks than to belong to them. 
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knoty of, that exhibits ſuch a finely ind 
ſtructure as maſſes of talc; and when we view 
the ſeveral plates or lamina, after they are ſepa- 
rated, it appears the moſt tranſparent and pureſt _ 
ſubſtance, excepting the diamond. When this 
ſubitance is found in ſuch ſmall ſcales or particles 
as to be denominated mica, it may then be ac- 
counted a part or ingredient in the compoſition 
of the ſtones in which it is found, which partake 
of its texture, as we plainly perceive in ſuch 
| ſtones as have a flattiſh running grain or texture, 
The ſcales of mica likewiſe lie flat in the bed, 
that is, they lie parallel to the bed of the ſtone; 
whereas, on the contrary, the larger fragments 
of tale we meet with in the ſeveral ſtrata and 
rocks may rather be ſaid e founc een, : 


The fragments of tale appear, to n 
lation to the form and ſtructure of the ſtone, but 
rather to be accidentally taken up into the com- 
poſition, as they lie promiſcuouſly in the n 
without any form or order whatever. 
It appears to me highly probable, from has | 
tough flexible quality of the tale, and from the 


figure of its parts or particles when broken -down- 
to mica, reſembling the ſcales of fiſhes, that 
the mica is a valuable ingredient in the compo- 

ſition of ſuch ſtrata as are broad bedded, and of 

a tough coheſive quality, ſuch as ſlates, flags, &c. 
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It is not at all improbable, that without miea, 
we ſhould have had no flate nor other ſtones of 
a ſtrong coheſive quality, which are exceeding 
uſeful and neceſſary for fo many purpoſes. On 
the contrary, our hard ſtones would have been 
brittle, and would have broken into angular 
glebes, which would have made them very unfit” 
for bridges, harbours,” Res; me we un OE 
wanted ſlate. | 
If we look ame. into the v compoſition of: 
ſtones” and other foffils, we ſhall find it a large 
field, containing a great many curious particu- 
lars, ſo that perhaps we cannot paſs through it 
ſo haſtily as we at firſt intended; there being 
mueh in it to attract our attention, and very de- 
ſerving our enquiries, if we deſire to be better 
acquainted with the phenomena of nature. 1 
have already ſhewed, that the mica is a plenteous 
and an uſeful ingredient, in the unten ed 
aw of our forget un I wil een to 5 0 | 
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2. The a as hats een curious, 
ans uſeful in the compoſition of our rocks. 

Pure quartz, or feldſpat, is perhaps as myſte- 
rilousa folk: de; this: talc. It is true, there is @ 
ſpecies of coarſe quartzy rock in the Highlands: 
thoſe ſtrata are evidently compoſed of fine grains. 
of the pure quartz broken ſmall, as is evident 


4 ws ) 


by debotding. the texture of thoſe ſtrata which 
reſemble the ſugar loaf., - Whereas, ſome ſpecies 
of the purer quartz, as it is fonnd in the ſtrata, 
bas no viſible grnin or texture at all, but is pure, 
and uniform throughout each grain, and 
8 is one ſpecies of it called ner bee if . 
4 S a finely tabulated texture. Mb TAS BY 
I will, in the firſt place, take a little notice . 
the tabulated ſpecies, of which there does tick: 
appear quite ſo. much as of the uniform; and 
then I will take a view of the other ſpecies, which 
appears to be more widely and generally diffuſed 
in the compoſition of the ſtrata, and over the 
face of the earth. The greateſt quantity of the 
tabulated quartz, or feldſpat, is found in the com- 
poſition of ſome of. our: granite rocka, and upon 


Our granite rocks are. | highs, — "of, 
1 quartz, thirl,. and mica, Some of the white gra- 
nite ſeems to COBIRID, little elle Vatter —— 


ments, and theſe n are wr Fro 
rious colours, though chiefly. red and white, and 


the nnen n rarieties woken o prin»! 
cipal, colours. 


© . „ * x 
$67 3 # | C 
* 1 : * 9 1 * 4 5 * . + 4 . 5 wt” oF 


4 * 
K * * — 
A # * 7 x $$. 7 1 th Ro # 4-173". + FR! : 
; | „„ 52S RS 
4 # LE ag F e ＋ . ws 4 - . 
- _ ; 


** 
% 2 
__— 
a 
d. 
* 
£ In £ 
W. 
* 


F * 
E 


and decompoſe, that we can 3 they 
are chiefly compoſed of, and in this waſted: ſtate 
of it we ſee eee that 2 


1 have eee Pas grains or males of feldſc 
pat in the decompoſition, and in the ſections of a 
ee, Ae eee ee eee, 
ly be called ragments. . 

Theſe eee nen, various ſizes, nd ney 
are commonly of a eubical, a quadrilateral, or a 
are commonly ſeen from the eighth part of an 
inch, up to two inches and more in lengths 

"Theſe fragments of quartz in- granite are all 
hard and fine, of a pure cryſtalline quality, and 

they are evidently of a laminated or a tabulated 
texture, reſembling ſome of our mineral ſpars, 
only that the quartzy grains are much finer, and 
more hard and compact than the tabulated ſpars. - 
The grain and texture is not the only thing / 
remarkable of theſe maſſes of quartz; their cubic 
and rhomboidal figures alfo deſerves our notice, 
and to me they have every appearance of being 
broken off from ſome original ſtrata ;/ which 
ſtrata are no where to be found in this SL; ah}; 
yet the quantity of this ſpecies of quartz contain- 
ed in our granite rocks is immenſe. | 


The 


he quan they” acts Solids ried! 
which und in pure pan ele of va- 
rious ſizes and colours, and of no viſible grain 
or texture, but which appear uniform and ho- 
nojenitbals ; throughout, is {till more TIES 
than that which is of a tabulated ſtruQure. + - 
I will note here, that the word quartz is dats 
an improper name given by me to multitudes 
of ſine grains of various colours, ſizes, and qua- 
üties, to ſave time. A proper hiſtory of them 
would fill a large book. Many of them are real 
gems, and moſt of them perfectly fine and pellu- 
cid. I obſerved above, that theſe grains are of 
various fizes and colours. I found a moſt beau- 
tiful purple · coloured ſand upon the north ſhore 
of the Moray Frith, in ſuch quantity as to colour 
the ſhore in fome places, fo as to attract my eye 
from afar, The grains of it were much larger 
than common ſand. I gathered ſome of it, and 
upon examination, every grain of it was found to 
de pure amethyſt. I afterwards diſcovered where 
it came from, and ſaw ſome of it in the compo- 


955 ſition of very large ſtones, upon the banks of the 


river Allgrade in Roſs-ſhire, a few miles up the 
river. I then purpoſed to return and make a 
further ſearch, to ſee if larger pieces of ſo fine a 
ſtone could be found among the rocks higher up 

upon the banks of that river, but I never after 
had a' proper opportunity. There 'are various 
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grains of ſeveral other colours ann 
poſition of many rocks, and all of them as fine 
as the amethyſtine ſand now mentioned; but it 
would be too tedious to enter into minute diſ- 
quiſitions of this kind. Therefore, I will take 
a general view of the moſt common quartzy 
grains, which are of a white or whitiſh colour, 
and theſe are the principal articles in the compo- 
ſition of the . number of our rocks ang 
ſtrata. 

The granite- rocks; are abies 9 of 
grains of quartz of various fizes and colours, 
The ſandſtones and grittſtones are evidently: a 
compoſition, and grains of quartz are as evident- 
ly the prevailing article in the compound. With 
the grittſtones may be ranked ſome of the coarſer 
grained mill-ſtone gritts, and part of the- finer 
breccia, as being compoſed of much the ſame ma- 
_ terials ; the principal part of which is fine, pellu- 
ced, water-rounded ſtones of various ſizes and 
colours, for each of theſe grains is a real, diſtinct, 
and a perfect ſtone. ' The rougheſt and ſharpeſt 
mill-ſtone- gritts frequently contain garnets, and 
many large pellucid granules of other equally fine 
ſtones of different colours. All the: ſandſtones, 
and others, which contain larger or ſmaller grains 
of quartz, are to me. equally as myſterious as the 
talc, There are no ſtrata in the world from 
which theſe ſeveral coloured grains could be bro- 
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ken off, Gul with with they may i! now „l | 

| pared and referred to as their origin. The gra- 
nite rocks are immenſe. The quantity of rough 
grittſtones, containing pretty large, fine, and hard 
pellucid granules of various colours, is very con- 
ſiderable ; and the ſandſtones, white, red, and 
grey, is alſo immenſe, Add to theſe the bafalts, 
and all other rocks containing hard grains of 
quartzy matter, with the looſe ſands in the De- 
farts of Arabia, of Barca, and all the other 
great ſands in the world, of which we have ſmall 
a ſamples in miniature at home, eſpecially i in the 
north. of Scotland. Now, when we throw all 
then together, what a prodigious bulk will it 
ſwell to! It is ſtill of much greater magnitude 
than the mica, though we find this too as wide- 
ly diffuſed. The grains of ſand have long age 
been examined by the curious, and they are all 
found to be fine, hard, pellucid ſtones, having their 
aſperities and ſharp angles worn off by attrition 
Ak 0 one another i in water. | 


1 now proceed, 


4 To-examine the ſhirl, which i is another cu- 
 rious ingredient in the compoſition of many of 
our rocks and ſtrata. This remarkable foſſil is 
called ſchorl by the Germans, who give names to 
all theſe things. Our Britiſh. naturaliſts call it 
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„ 
Hiri; and 1 think it is called cockle by Engliſh 
miners z or rather, cockle is the name they give to 
baſalts and other ſtones in which grains of ſhirl 
prevail. Shirl is a hard and heavy ſubſtance, of 
a ſhining jet black, and of a glaſſy appearance 
when found in large grains. The larger grains 
of it appear to be of a finely tabulated texture, 
the plates or laminæ of which are very thin and 
fine, but adhering cloſe together, ſo as not to be 
of a looſe foliated ſtructure like talc. 

This curious foſlil is found generally in a diſ- 
perſed ſtate, in grains of different ſizes in the 
compoſition of moſt of the granites, in all the 
baſalts, and many other rocks, eſpecially ſuch as 
are of a granulated texture, and of a black or 

dark grey colour. Although this ſtony ſubſtance 
is hard and 'heavy, yet I am perſuaded that it is 
more fragile than the quartz; and my greateſt re- 
ſon for alledging its greater frangibility is this, 
| tat I have not ſeen ſo many large grains or frag- 
maents of it as of the quartz. The largeſt grains 
Et of ſhirl that J have ſeen, did not exceed half an 
inch over any way ; whereas I have frequently ſeen 
fragments of the tabulated quartz or feldtſpat 
above two inches the longeſt way of the maſs. I 
have ſeen in ſeveral parts of the Highlands, a ſpe- 
cies of granite more black than common, much 
a | weathered, and in a ſtate of decompoſition ; and 
= —- in the debris of the diſunited maſs, I could ſome- | 
times 
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times diſcern that more than one half of it was 
ſhirl, and the remainder was moſtly quartz. 
This was the moſt perfect view of the ſhirl 
that ever I got; and in this debris, or granite 
gravel, I have ſeldom ſeen many grains of ſnirl 
up to half an inch over any part of the maſs, the 
moſt of the largeſt grains being a little more than 
a quarter of an inch. = 
Now, the ſhirl deſerves our attention: as mal as 
the quartz and mica. We have no ſtrata of the 
one more than of the other in this world, and yet 
the ſhirl, as well as theſe, has evident marks of 
being remains of the ruins of ſome ancient origi- 
nal ſtrata, of which -there are none now to be 
found, and if there were, it might be a very pro- 
per queſt ion, How came thoſe ſtrata to be broken 
to pieces, and the fragments of them to be diffu- | 
ſed ſo widely as we-find them in a diſperſed ſtate 
in the compoſition of our prevailing ſtrata ? That 
the moſt of our rocks and ſtrata are compoſed of 
grains and partieles of various qualities and co- 
lours, is obvious to the lighteſt obſerver. We 
can hardly caſt an eye upon one of our common 
building - ſtones, without ſeeing this obſervation ve- 
rified. A due inveſtigation of the principal com- 


ponent parts of our prevailing ſtrata requires 


more attention. I have beſtowed ſome time and 
attention upon this matter, and I hope my labour 
: . not been altogether in vain. I have noted a 
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Hiri; and 1 think it is called cockle 57 Englith 
miners ; or rather, cockle is the name they give to 
baſalts 50 other ſtones in which grains of ſhirl 
prevail. Shirl is a hard and heavy ſubſtance, of 
a ſhining jet black, and of a glaſſy appearance 
when found in large grains. The larger grains 


| of it appear to be of a finely tabulated texture, 


the plates or laminæ of which are very thin and 
fine, but adhering cloſe together, ſo as not to be 


of a looſe foliated ſtructure like talc. 


This curious foſſil is found generally in a diſ- 
perſed ſtate, in grains of different ſizes in the 


- compoſition of moſt of the granites, in all the 
- baſalts, and many other rocks, eſpecially ſuch as 
are of a granulated texture, and of a black or 
dark grey colour. Although this ſtony ſubſtance 


is hard and 'heavy, yet I am perſuaded that it is 


more fragile than the quartz; and my greateſt rea- 


ſon for alledging its greater frangibility is this, 
that I have not ſeen ſo many large grains or frag- 


ments of it as of the quartz. The largeſt grains 


of ſhirl that J have ſeen, did not exceed half an 


inch over any way; whereas I have frequently ſeen 


fragments of the tabulated quartz or feldtſpat 
above two inches the longeſt way of the maſs. I 
have ſeen in ſeveral parts of the Highlands, a ſpe- 


' cies of granite more black than common, much 


weathered, and in a ſtate of decompoſition ; and 
in the debris of "= diſunited maſs, I could ſome- 
times 
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times diſcern that more than one half of it was 
ſhirl, and the remainder was moſtly quartz. | 

This was the moſt perfect view of the ſhirl 
that ever I got; and in this debris, or granite | 
gravel, I have ſeldom ſeen many grains of fhirl 
up to half an inch over any part of the maſs, the 
moſt of the largeſt grains being a little more than 
a quarter of an inch. 

Now, the ſhirl deſerves our attention as ml as 
the quartz and mica. We have no ſtrata of the 
one more than of the other in this world, and yet 

the ſhirl, as well as theſe, has evident marks of 
being remains of the ruins of ſome ancient origi- 
nal ſtrata, of which -there are none now to be 
found, and if there were, it might be a very pro- 
per queſtion, How came thoſe ſtrata to be broken 
to pieces, and the fragments of them to be diffu- 
ſed ſo widely as we-find them in a diſperſed ſtate 
in the compoſition of our prevailing ſtrata ? That 
the moſt of our rocks and ſtrata are compoſed of 
grains and partieles of various qualities and co- 
lours, is obvious to the flighteſt obſerver. We 
can hardly caſt an eye upon one of our common 
building-ſtones, without ſeeing this obſervation ve- 
rified. A due inveſtigation of the principal com- 
ponent parts of our prevailing ſtrata requires 
more attention. I have beſtowed ſome time and 
attention upon this matter, and I hope my labour 
has not been altogether in vain, [ have: noted a 
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great number of facts, and I hope that 1 have 


placed ſeveral articles in a clearer light than they 


were before, and think that I have made feveral 
obſervations which are new, and which will con- 
tribute ſome little aſſiſtance to the ſtudy and in- 
veſt igation of this great branch of natural hiſtory. 
I have made it evident to a demonſtration, that all 
the rocks and ſtrata which compoſe the ſuperficies 


of our globe have been depoſited and formed by 


water in motion, and at reſt,—that there are up- 


on the ſuperficies of our globe many obvious 

marks of there having been very high tides at 
ſome period of time or other, which ſubject I will 
reſume and conſider more fully afterwards, when 
1 have done with my curſory view of the larger 
grains which we behold in the compoſition of or 
rocks, ſuch as the mica, quartz, and ſhirl, and 
found upon due examination, that although they 


are the principal parts i in the compoſition of thoſe 
rocks, they, notwithſtanding, did not originally 


belong to them. In the courſe of my inſpection 


and enquiries into theſe matters, I perceive that 


theſe remarkable ingredients in the compoſition of. 


| our rocks are inconceiveably finer than the rocks 


which they compoſe. They have a form and tex- 
ture of their own, diſtin& from the form and tex · 
ture of the rocks i in which they are found ; and 


there are no rocks in this world of the ſame qua- 
3 and character as s theſe grains, Our rocks 


are 
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te evidently comficke! of various different: Trains = 
and particles of divers colours, qualities, and 
figures; whereas, on the contrary, theſe grains 
have no viſible particles, there is no appearance 
of a compoſition, but a perfect homogeniety is 
found in all of them. There is indeed ſome little 
reſemblance between the form and ſtructure of 
ſome of the largeſt maſſes we theſe, al tho cu 
of our laminated ſtrata. : 
The talc and tabulated feldtſpat are et 
ſtratified as well as our ſlates, coal metals, and 
others, but there is a thouſand times more diſpa- 
rity between the fabrication of their ſeveral tex- 
tures, than there is between the coarſeſt hair- cloth 
and the fineſt ſilk, or cambric. The fimilitude 
between them is juſt [ſufficient to ſne us that was 
ter was the agent in the formation of both, There 
is a homogeniety, a beauty, an uniformity, a fine- 
neſs in the eſſential corpuſcles and textures of 


theſe ſeveral foflil ſubſtances, which ſuggeſts to un 


that 'theſe are fragments and remains of ſtrata, 
which were created by the Almighty in the firſt 
formation of all things. There is an originality 
and purity in theſe, which ſhews them to be 'as 
they came from the hands of God at firſt, when 
he created all things out of nothing. They are 
ape. finer than our coarſe: compounded ſtra- 
At the fame time, I am confident that they 
would not wo ſo well adapted for our ſeveral ne- 


 cellities 


| 1 BY 0 | 


din « our compounded ftones. I am fully 
convinced of the contrary. They are too fine 
and hard to be worked by us, and too bright and 
glorious in their colours to be endured by our 
eyes, The preſent ſtate and appearance of our 
ſtrata clearly point out to us that the ſtrata which 
formed the ſuperficies of the globe at the firſt cre- 
ation, have been ſome how or other broken to 


pieces; and that the preſent ſuperficies of our 


globe is compoſed of the fragments of the ancient 
ſtrata. But before I enter fully into this conſide- . 
ration, I will juſt hint at a few other articles found 
in the compoſition of our ſtrata, i in order to * 
them in a proper point of view. 

Remains of the teſtaceous tribes, of coral, a 
other marine productions, have long ago been 
advanced as proofs of an univerſal deluge, and 
they are ſo. At the ſame time, I am ſenſible 
that a very indiſcreet and unmechanical uſe has 


been made of ſuch proofs, to countenance and 


ſupport a lame hypotheſis. The evidence of our 
ſenſes, and the moſt accurate experiments, prove 
theſe to be real ſhells, and real corals, &c. and 

no luſus nature; and therefore, although the 
2 ſhould be covered with water a thouſand 
times over, theſe various ſhells, &c. could never 


enter into the body and compoſition of the ſolid 


rocks and ſtrata, without the whole of the matter 
- Fompoſing ſuch ſtrata, ſhells, coral, and all, be- 
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2C wich the water in a chanic ſtate, 


ing blend 


All the ſpecies of ſhells found out of the ſtrata, are 


alſo found in them; and I have ſeen them in 
ſome places Arend numerous, even up to near 
one half of the whole matter compoſing the ſtone; 
and moreover, I have ſeen them in ſuch abun- 
dance in a pit upon the ſea-ſhore, ſunk a an 
and thirty feet below flood marx. : 
Beſides -the numerous animal and anita | 
ſpoils of the ocean found in the ſtrata, there have 
alſo been frequent diſcoveries made of their con- 
_ taining numerous ſpecimens of almoſt all the ani- 
mal and vegetable tribes found * the face of 


the cart. | 
Many weak and fanciful . 3 no | 


employed to account for theſe phenomena, with- 
out having recourſe to the univerſal deluge; but 
I will ſay in one word, that it is morally impoſſi- 
ble to give any account of them, that is not liable | 
to many weighty objections, and that does not in- 
fer many abſurdities, without having recourſe to 
tue deluge, or to the chaotic ſtate of the terraque- - 
ous globe, which I hint at, and which is 15 5 
the ſame thing. 8 

l have now made a number ot bl up- 
on ſeveral of the component parts of ſome of our 
prevailing rocks and ſtrata. Allow me to collect 
the moſt of them into one point of view. I have, 
N 5 examined the talc and mica, Second, the 
quartz, 
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re lenge ond. felted 


found in the compoſition. of our rocks and: ſtrata; 
and perhaps I ſhould have included many of our 

ems and precious ſtones under the fame head. 
Third, The fhirl,. of which we find pretty large 


grains and fragments in the compoſition of 


dur rocks; but we have no rocks of them in this 
world. Fourth, 1 have hinted, that our rocks 


and ſtrata contain in their compoſition, number- 


leſs remains of all the land and ſea animals and 
vegetables. I throw theſe altogether in one pro- 
miſcuous prodigious heap. The particulars are 


do be found in books; but my obſervations con- 


cerning the quartz, ſhirl and mica, are not to be 
found in any books that I know of. Now, what 


hall we do with theſe apr png _ 100 . | 
rials which 1 have collected? 1 


If I am allowed to ſuppoſe, dust bee | 
ſhirt and mica, with all the ſamples we find of 
fine and beautiful grains in the compoſition and 
decompoſition of our rocks, were once fair and 
regular ſtrata, - that theſe beautiful ancient ſtra- 


ta were ſome how or other diſlocated, broken to 
pieces, and mixed with the waters of the ocean, — 


that the waters of the ocean, or the terraqueous 
globe, were raiſed partly by natural and partly by 
extraordinary cauſes to monſtrous high tides, 
that the ruins of the antediluvian ſtrata were taken 


2 


up in and agitated by theſe high and powerful 

tides, until they were mixed with the waters in 
a chaotic ſtate; and that this cos was agitated 
and carried forward from eaſt to weſt by the 
force and violence of thoſe monſtrous high tides; 
until, by trituration and grinding againſt one 
another, in the amazing force of that motion, the 
fragments of the ancient ſtrata were broken to 
pieces, and ground down into the grains and 

{mall fragments we behold, which were after- 
wards formed into our rocks and ſtrata, after the 
violence of the , firſt monſtrous tides began to 
_ abate; as T deſcribed in the ſecond head of theſe 
enquiries. Now, if it is allowed, that this ac- 
count of the matter is natural and mechanical; 
then We car diſpoſe of all the materials I have 

collected to the beſt of purpoſes. A ray of light 
then ſhines upon this dark and difficult ſubject, 
to ſhew naturaliſts the right path, and à founda- 
tion is laid, and every difficulty removed out of 


the way of the future ſtudy of the mineral king- 


dom. So that this branch of natural hiſtory 
may, and I am perſuaded that it will in time bes 
come as eaſy, as pleaſant, and as determinate a 
ſtudy as either of the other kingdoms of nature. 
If theſe concluſions are allowed to be juſt and 
true, then the whole horizon is clear before us; 
and ſuch a ray of light ſhines upon every part of 
this hitherto dark and n ſubject, that we 
W.,. . can 


(6). 
can eaſihy and naturally account for all the phe 


-- nomena which we behold upon and within the 


ſuperficies of our globe. They will all mutually 
conſpire to account for and explain one another. 
But, on the contrary, if they are rejected, then 
we are ſtill in the dark,—we can account for no- 
thing naturally, without being expoſed to a thou- 
fand weighty objections, and without e 
many palpable abſurditie. 
I know very well that my obſervations and in- 
ferences run counter to the modern philoſophy, | 
which is patronized by many great names in the 
republic of letters, - but as I am uſed to examine 
facts, and to take nothing for granted in theſe 
matters, I pin my faith to no man's ſleeve ; I re- 
gard not the opinion of any ſect of men, how- 
ever high their names may ſtand, unleſs theſe opi- 
nions be warranted by fact and experience. 
The book of nature is open to me as well as 
to them; and if they contradi& what nature 
plainly and diſtinctiy points out, I am not bound 
to believe them, in direct contradiction to the 
evidence of my ſenſes. Every thing which I be- 
hold in the mineral kingdom favours my perſua- 
ſion of the univerſal deluge; and ſeveral of the 
phenomena of nature advance a ſtep further, and 
make it neceſſary. Moſt of the ſtones and other 
foſſils I take up in my hand are evidently com- 
pounded ; 2 I: know not how philoſophy will 
| account | 
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account for a compoſition, without allowing of 
component parts; and as moſt of theſe com- 


ponent parts are perfect ſtones, this directly 1 : "4 


vours my obſervations. - But I have no talent for 


fubtilty of reaſoning ; and if I had, my obſerva- f 


tions do not ſtand in need of it. It leads us in- 
to darkneſs and perplexity, and in improper 
hands, leads not only to concluſions which are 
falſe, but dangerous and hurtful. I will take 
quite another method. I will muſter up a num» 
ber of facts in ſupport of my argument, which 
may be examined by all the world; and if they 
are not obſtinate and wedded to former ſyſtems, 
theſe facts will open their eyes to the truth. And 
if, on attentive enquiry, theſe facts lead to truth, 
and we are enabled to develope the ſcene of na- 
ture, we will rejoice in having found out _ 
right path, and delight in the poſſeſſion of it. 
It was the will and pleaſure of Almighty God, 
(for the puniſhment of a wicked generation of 
men, but for the good and emolument of the 
human race in general), to diſſolve the bands 
of union, and to break to pieces the ſtrata of the 
antediluvian earth, and to blend and mix the 
whole fragments of thoſe ſtrata with the ocean, 
into a ſecond chaos or univerſal deluge. -- 
I will by and by offer a few general obſerva- 
tions, and I will ſubmit a few conjectures, which 
may throw light upon nn parts of this ſubject. 


But, 
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But, in the firſt phos, I will examine ſome poſitive 
proofs of the deluge; which proofs make it ab- 


ſolutely neceſſary, and which ean no way be ac- 


counted for rationally, without acknowledging 


that there was an univerſal deluge; and there- 
| wwe, I will proceed, according to my method... 


VL To ſeled ſome particular ſtrata for exami- 
pon, and thoie ſtrata are the 4 and ut 


Though I Hake font the rata of _ pear | 
its concomitant ſtrata, for the laſt of my clear 
and poſitive proofs of the deluge, yet Ido not 
reckon them the leaſt important and decifive. 1 


rather chuſe to advance them to the firſt rank, 


and to give them an eminent ſtation, which they | 
deſerve, among the an pag of that 


| great cataſtrophe. 


Let no man wantonly condemr what Lam go- 


5 to ſay upon this head, before he reads and 


examines it, becauſe he thinks it is to contradict 
and oppoſe his preconceived notions. Let him 
firſt read candidly, and then let him condemn, if 5 
he finds that I contradict the phenomena of na- 
ture, and that he can give a better account of 


ma matter. 1 


6890 
MV former aifquiſitions. make it evident to a 


; demonſtration, that the ſtrata which compoſe 


the ſuperficies of our globe were formed by wa- 
ter; and it 1s evident, that the moſt part of theſe 
ſtrata are compounded of grains and fragments 
which have an original appearance, a homoge- 
niety of particles, with evident marks of the fineſt 
ſtratification, and of their. being fragments of a 
great variety of different ancient ſtrata, Now, if 
1t be acknowledged, that the ſuperficies of our 
globe was formed by water, I think it is necel- 
ſary either to allow of my account of theſe mat- 
ters, or to embrace Count Buffon 8 hypotheſis ; ; 
and 1 have made it evident to a demonſtration, 
that the real ſtructure of the ſuperficies of our 
globe is abſolutely inconſiſtent with his hypo- 
theſis, which inconſiſtency or. incongruity I have 
clearly proved above, I am: perſuaded, from the 
little 1 have ſeen and been able to inveſtigate, 
that when all the ſtrata, and. all the phenomena 
of the ſtrata, and of the mineral kingdom in ge- 
neral, come to be candidly and ſeriouſly examin- 
ed, they will all of them be found to point out, 
not a probability only, but even the neceſſity of 
acknowledging the univerſal deluge, and ſuch 2 
deluge as I have ſuggeſted, _ 13 
But I will leave many of theſe phenomena. to 
be examined by others, and will, proceed to take | 
the coal under immediate conſideration ; and 1 
believe 


0 
believe it is out of my power, and out of the 
power of any other man in the world, to produce 
2. more clear, compleat and deciſive proof of the 
-univerſal deluge than our pit coal; and alſo, of 
the wiſdom and benevolence of the Supreme Be- 
ing, in over. ruling the events and operations of 
nature, and bringing about the good and emolu- 


1 ment of man by that extraordinary revolution. 


It appears to me evident and paſt a doubt, 
that timber was the origin and principal matter 
of which coal was compoſed ; and if we allow 
the origin of. coal to be timber, it is impoſſible 
to give any rational account of the form and ſi- 
tuation of the ſtrata of coal, without admitting 
the doctrine of the deluge to be true. That 
coal was compoſed of timber, is in ſome mea- 
ſure evident to our ſenſes. I have ſeen the grain 
and figure of timber ſo diſtinQly in the ſtrata of 
coal, as to be certain that it really had been tim- 
ber, and that it really was when I ſaw it, partly 
imperfect coal, and partly deſtroyed or ſpoiled 
timber; and it was this obſervation and diſcove- 
ry that firſt excited me to enquire and ſearch 
out the true origin of coal. I am not the only 
perſon that has ſeen the appearance of timber in 
coal. I have, fince my firſt diſcovery, converſed 
with ſeveral gentlemen who have made the ſame 
_ obſervation ; but, for any thing I know to the 
COulrary, 1 was the firſt that ever attempted to 


account 
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account * the phenomenon, by having recourſe 
to. the univerſal deluge. 
Let us take a curſory view of the coals already Y 
diſcovered in Britain, in order to give us ſome 
dea of waa quantity: os this Oy a mineral 
fewel. A 9s A bio 
- What a bell tnumbertef; io ee 5 
are there between Haddington and Edinburgh '— | 
between Edinburgh and Stirling! in the ſhires 
of Fife and Clackmannan !in the ſhires of 


Lanark, Renfrew, Dumfries, and Ayr, in Scot- 


land What an immenſe number in the ſhires 
of Cumberland, Northumberland, Durham, Not- 
tingham, Stafford, Salop, and all the other coal 
countries in England and Wales l- and yet what 
is this ſmall. iſland in compariſon” of the reſt of 
the habitable parts of this globe ? But a ſpeck. 
Nevertheleſs, it may juſtly. be called a fortunate 


iſland. It is ſo wholeſome and temperate, and ſo 


plentifully ſtored with all neceſſaries and conveni- 
encies for the employment and maintenance of 
multitudes of people in a ſocial and commercial 
ſtate, that perhaps no iſland nor nation under 
heaven is in every reſpect ſo well furniſhed, and 
ſo highly favoured. | | To 
Great Britain is a great word i in othe Je? of a 
Briton, yet it is but a ſpot when we compare it 
with the reſt of the world. What a vaſt quanti- 
ty of coal may we then ſuppoſe to be depoſited in 


. 
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Maples af his laperiicies of the globe! The 
quantity muſt be immenſe. At the ſame time, it 
muſt be allowed that all parts of the globe are not 
ſo plentifully ſtored” with this fewel as Britain. 
There is almoſt none in Britain itſelf, to the 


north of the Ochil Hills. There is, as yet, but 


little diſcovered in Ireland, and ſtill leſs in pro- 
portion in many extenſive northern regions. | 
There are extenſive tracts of granite, and other 
rocks not commonly affociated with coal, in many 
parts of the globe, where none is to be expected; 
but after all theſe deductions; the quantity to be 
found all over the globe muſt be immenſe. - _ 
It may be properly aſked, where I am to find 
timber enough to produce all this coal? This 
may at firſt ſight appear to ſome abſurd and im- 
poſſible : However, it does not appear to me in 
that light; and I hope to give a ſatisfactory ac- 
count of the matter to every impartial enquire? - 
before I quit this point of inveſtigation. . 
I have good reaſon to believe, (contrary to 
1 the opinion of many,) that there was but a 
ſmall part of the antediluvian earth inhabited; 
but as T cannot prove thoſe reaſons by indiſputable 
facts, I will not inſiſt upon them, but will leave 
It as a ſuppoſition. It was a ſmall part of Aſia, and 
perhaps a very little of Africa, that I ſuppoſe to 
. been inhabited before the flood ; and the 


modern diſcovery of human bones in the body of 
the 
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5 the ſtrata, an blended j in the compoſition of. the 
| ſolid rocks in the country of Dalmatia, and in ſe- 
veral of the iſlands in the Mediterranean Sea to 
the weſtward of Aſia, in my thoughts, gives no : 
ſmall ſupport to that opinion. Let us reflect, 
that Dalmatia, and the iſlands in the neighbour- 
hood of that country, are directly in the run of 
the high tides, (upon the ſuppoſition of the chao- 
tic ſtate of the earth I inſiſt upon at the deluge 2 
which at leaſt gives the ſuggeſtion a greater air of 
probability. For we may juſtly ſuppoſe that all 
ſuch ſubſtances would be carried ſomewhat welt- 
ward by the high tides of ſuch a deluge, before 
they would ſettle with other matter, and be lodg- 
ed in ſtrata. Allow me for once to beg the queſ- 
tion, where I cannot avowedly lay claim to it by 
proving the fact; and let us ſuppoſe, that only a 
conſiderable part of Aſia, and perhaps a very 
ſmall part of Africa, were inhabited before the de- 
luge; and in that caſe, by far the greateſt part of 
the earth lay waſte, and of conſequence, all the 
uninhabited parts of the earth would be entirely _ 


covered with the talleſt and moſt luxuriant growth _ 


of timber imaginable ; and at leaſt, one half of 
the inhabited countries would be in the ſame con- 
dition. America is a ſufficient proof that the un- 
inhabited and thinly inhabited parts of the ante- Z 
diluvian en nn be ſo covered with timber. 
Yor. II. 1 B F 
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Let us examine how much tall timber will 
grow upon a ſquare mile of good ſoil, when ſhel- 


tered by tall timber on all hands: — Again, how 


much will grow upon à thouſand ſquare miles, 
and ſo on, over the greateſt part of the dry land 
all round the globe; and in this view of the ſub- 


ject, we ſhall find that the original ſources of the 


coal correſpond with the er of it in the 
world. 

I will here beg leave to outs another $I 
ble ſource of coal. I believe 1 may call it a real 
one, and that is the antediluvian peat-bog. 

I have really ſeen ſtrata of coal that have all 
imaginable marks of being compoſed or formed 
of that combultible ſubſtance. The colour, qua: 
lity, and form in the ſtratum, the manner of 
burning, the aſhes, and every thing elſe relating to 


theſe coals, look like peat. I haye ſeen dried 


black peats nearly as hard. Theſe coals exhibit 
no perfect and regular form and grain in work- 
ing, like other coals, but break into miſhapen | 
glebes, like peat clods broken by water ; and I 


certainly know that peat clods are kept together 
by the fibrous roots, and are not ſoon diſſolved 


and mixt with water, T he roof or upper fide 
of one of theſe ſtrata of coal i is not leyel or plain 


| like other coals, but very unequal; and a ſtra- 
tum of clay which is immediately above it, has 
ads up all the inequalities . the upper ſide of 


e 


e 


the coal; and when the coal is taken down from 
it, the clay roof appears with a rough, On 
imboſſed ſurface, _ 

One of theſe ſingular cons is fituated at Breich 
in Linlithgow-ſhire, in Scotland; the property of 
Sir William Auguſtus Cunningham, Bart. 

There are other ſtrata of coal of this quality 
and deſcription in Scotland, but I only point out 
this one, becauſe I examined it more minutely 
than mn other 


I know very 3 that ſeveral naturaliſts, of 
ſmall knowledge in the mineral kingdom, have 
advanced the peat-bogs as the effects and produce 

of the ſtagnations of the univerſal deluge z and 
: peat-bogs, being ſometimes found in low ſitua- 
tions, with ſeveral feet of earth above the moſs, 
and a quantity of large timber trees lying in the 
bottom of theſe peat moſſes, they produce as in- 
fallible proofs of the deluge. For the timber, ſay 
they, is antediluvian, and the clay, or ſediment 

found above ſome moſles or bogs, was certainly 


lodged there by the waters of the deluge; and 


ſome of theſe moſſes are now diſcovered in mari⸗ 
time ſituations, and by the ſides of great rivers, 
where the tide flows; and many of theſe are 
found lower than the preſent high water mark, 
which they reckon a corroborating proof of the 

truth of this hypotheſis. Now, as theſe circum- 
| ſtances 
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ſtances ſeem to coincide and depend upon one 
another, it may not be improper for me to give a a 
brief account of the natural hiſtory of moſſes, or 
peat-bogs, in order to obviate and remove ſuch 
miſtakes about them. 

All the peat-bogs upon 4 FRO) of the globe 
are certainly poſt-diluvian. Many of them are of 
recent formation, and countleſs numbers are now 
growing and forming more expeditiouſly than is 
generally imagined. Decayed and putrefied vege- 
tables is the origin and matter of which all peat- 

| bogs are, produced; and decayed and putrefied 
vegetables may, and do increaſe and accumulate 
in ſeveral ſituations, and from ſundry cauſes. 
With reſpect to ſuch as are found as low, or as it 
is faid, lower than the preſent height of the tides, 
theſe are moſt commonly found in flat bays, and 
by the ſides of conſiderable rivers, and often not 
far from where theſe rivers fall into the tide. In 
ſome places there is a depth of ſediment above 
theſe low peat-bogs, and good ſoil upon the ſur- 
face, which has been in culture above a thouſand 
years. - Some parts of the Carſe of Gowrie, and 
of the Carſe of Stirling in Scotland, may be pro- 
duced as inſtances of this kind, where moſs is 
found below, and a good depth of Toil above the 
peat-bog. The Carſes of Gowrie and Stirling 
are low plains, the one e the north fide of the 
river 
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river 4 Pans and ts other moſtly upon PR Pe” 
ſide of the river Forth; and it is very evident that 


both of thefe, as well as many others in the ſame 
country, were formerly the bed of the ſea. The 


tide runs up now further than any part of theſe 

two Carſes ; and notwithſtanding what many have 
advanced to the contrary, the tide runs up now 
every where as far as ever it appears to have run, 
where the channel it runs in is as ſtrait and free, 


and not obſtructed and filled up by adventitious 


matter carried by water, and lodged in the chan- 
nel. A narrow and a crooked channel obſtructs 


the free courſe of the tide; and of conſequence 


the tide is well ſpent before it can force its way 


as far up as it advanced when the channel was 


clear and much wider, before it was choaked up 
and obſtructed by ſand, gravel, or other ſediment 
from the mountains, which has now filled up ma- 
ny bays, and formed extenſive parcels of new 


land, through which there is now only room 


enough, in a winding channel, for the river to 
paſs which brought it down ; but ſometimes is 
not wide enough for the tide to paſs with free- 
dom, as it did before the bay was filled up. I 
formerly pointed out the ſource of the depoſition 


which has filled up theſe bays, and formed theſe 
carſes, and other new land, viz. the numberleſs 


rivulets and rills waſhing down the foil off the 
ſides of mountains and higher grounds, and the 
ſuperficies 


} 
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fuperficies of the andy and argillaceous ſtrata de- 1 
compoſing and diſſolving with the weather, ſup- 


| plies more matter to be waſhed down from time 


to time. I ſhewed before, that land floods carry 
down conſiderable quantities of this ſediment, and 
lodge it commonly where water ſtagnates, and 
_—_— about the meeting of the ſalt and freſh 
water. A ſtream-tide and a ſtrong freſh meet- 
ing one another, would throw ſome of this ſedi- 


ment pretty high into places where there was 


none before, which might happen to be on a 
| peat-bog, as well as upon any other place. | 

The phenomenon of the bog itſelf being found 
ſo very low, is very ſimple and eaſily accounted 
for. A bank of ſand, or other matter thrown up 
by the motion of the water in a ſtorm, would 
form a pool of ſtagnated water behind the bank. 
This pool or lake being ſhallow, and having a fat 
ſlimy bottom, a rank growth of many vegetables 
would ſoon appear, and theſe vegetables decaying 
annually, would ſoon fill up the water, and form 


a moraſs, which by vi ibs would become a 
peat-· bog. 5 


Trees might grow o near theſe bes, as to be 

in time ſurrounded by their increaſe, which trees 
might afterwards be blown down by the winds, 
and covered by the growth and increaſe of the 
bogs, which in many places is much more haſty 


than moſt * imagine. Or, the trees. might 
be 
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be there before any fuck ae of the er 
happened, and their being blown down might 
begin a partial ſtagnation, and produce a luxuri- 
ant growth of aquatic plants, which would lay 
the foundation of the bog. When a depth of 
peat· bog was produced by theſe or ſimilar cauſes, 
a high tide, and a great land flood, with a ſtorm 
of wind, meeting and acting with united force, 
would break over the mound which ſeparated the 
bog from the waters of the river and tide ; and 
when the barrier which was interpoſed 'between 
them was demoliſhed, or a breach made in it, the 
flood would lay a depth of ſand or mud above the 
bog, and future floods would increaſe it. Theſe | 
. bogs being found now as low as the tide, and the 
tide ſtill flowing further up in ſuch places; are 
clear proofs that the ſea is not OY from 
our coaſts, as many aſſert. 8 
The rivers carry down the ſpoils of the) moune 
tains into the valleys, and the borders of the ſea ; 
and the ſea purges itſelf by the tides, and throws 
it out again into the bays; and at the influx of 
the rivers, which really puſhes back the ſea a lit- 
tle from the ſhores, and lengthens the courſe of 
the rivers. The ſea in ſuch places appears to ma- 
ny to be retreating from our ſhores, but it is not 
an inch lower upon the horizontal level. It is the 
ſhores that are enlarging in ſuch places, and new 
land e with mw ſediment depoſited by the 


rivers, 
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rivers. The rivers Forth and Tay, in Scotland, 
| have carried down ſo much ſediment as to pro- 
duce the Carſes of Gowrie and Stirling; but what 
are theſe rivers when compared with the mighty 


floods which derive their ſources from prodigious 


chains of mountains, and water great continents | 
in their long and weighty courſe! | 
The effects will be in proportion to the ſize of 
ſuch rivers, and the length of country which they 
traverſe. I ſhewed before that the effects of the 
depoſition of the rivers is very beneficial to ſocie- 
ty; and that many of the fat valleys where ſome 
of the moſt wealthy commercial cities in the world 
now flouriſh, were formed by this ſediment. 
It was hinted above, that decayed and putrefied 
vegetables is the origin of peat-bog ; and that de- 
cayed and putrefying vegetables may increaſe and 
accumulate in various ſituations, and from ſun- 
dry natural cauſes. 
The falling of trees, and even the falling of the 
branches and leaves of trees upon humid ground, 


may begin a ſtagnation of more water; and 


whatever begins a ſtagnation, lays the foundation 
of a rank growth and putrefaction of vegetables, 
which is laying the foundation of a future peut” 
bog. | 
Great numbers of lakes and marſhes are now 
making quick advances to become peat-bogs, by 
the annual — of a a growth of vege- 
tables, 
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. tables, and 10805 preſent WR gs were former 
lakes and marſhes, There is a beginning of turf 
or peat-bog in all old fir and pihe-woods, among 
the roots of the trees; and where much fir tim« 
ber is found in the bottom of a peat-bog, there 
is no room to doubt that the bog was formerly 
the fite of a fir-wood, and that the trees were 
blown down by violent guſts of wind, and the 
trees being blown down would encreaſe the ſtag- 
nation and growth; and of courſe, the fallen 
trees would be ſoon covered with peat-bog. Any 
other trees fallin g, or the leaves and branches of 
any other ſpecies of timber beginning a ſtagna- 
tion of water, would lay the foundation of a 
peat-bog; and whatever remains of the animal 
or vegetable kingdoms happened to be upon the 
ſpot when the moſs began, might be found there 
two or three thouſand years afterwards, as peat- 
bog is known to be a great preſerver of many 
different bodies. There is how an annual en- 
creaſe of ſuch bogs, by the decay of various kinds 
of vegetables, where they are neither waſhed a- 
way by ſtreams of water, nor blown away by the 
winds ;—but of all the feeders of peat-bog, the 
_ moſt common and the moſt plenteous is heath, 
and heath is found plentifully in all cold coun» 
tries, and eſpecially upon poor, ſandy, gravelly, 
and boggy ſoils. I have ſeen many peat-bogs 
with heath growing upon chem; the ſurface of 
Vor., II. - C0 wil 
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which conſiſted. of a foot, and a half or more of 
the branches, bloſſoms, and ſeeds of the heath, 
apparently not in the leaſt decayed. 

The ſecond ſtratum down conſiſted of ihe 5 
ſame matter beginning to decay a little. The 
third courſe produced bad, light, imperfect peat, 
called flow-moſs in Scotland. The fourth, and 
ſo on, ſtill better and better peat, the farther 
down; until it became, at a ſufficient depth, per- 
fectly black, and of a cloſe texture, being well 
digeſted peat-bog. | 

This is a ſufficient wh A Jae of Moſe-Flan- . 
ders above Stirling, —of the moſs of Kintraw in 
Ardnamurchan,—of the Solway moſs, and of al- 
molt all the moſſes in the Highlands of Scotland. 
The fibres, bloſſoms, and ſeeds of the heath which 
fall off, is a copious annual ſupply; and the 
depth of moſs produced by theſe ſupplies is very 
great in many places which I have ſeen. In this 
inſtance, the cauſe and the effect tally exactly. 


But to leave this digreſſion The other coal me- 


tals, or the ſtrata which accompany coal, are as 
clear a proof of the univerſal deluge as the coal 
itſelf, or nearly ſo. Many of theſe have a ſmall 
quantity of the coal between their folds and la- 
mina, and in ſmall neſts within the ſolid parts of 
the ſtrata, and theſe concomitants of the coal are 
all as regularly ſtratified as any other claſs or 
aſſemblage of ſtrata whatſoever, There is one 
among 
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among theſe beſides the coal, which deſerves par- 
ticular notice, and that is the ironſtone. The 
ironſtonest of the coal-fields are diſpoſed in regu- 
lar tram and there are in ſome coal fields a 
great number of ſtrata of ironſtone. Theſe ſtra- 
ta of ironſtone are generally thin, few of them 
being a foot thick, and ſome of them not above 
an inch. The medium thickneſs of the bands or 
ſtrata of ironſtone in the coal metals, are from 
two to five or fix inches; but notwithſtanding 
their being ſo thin, they are nevertheleſs as re- 
gular ſtrata as the coals themſelves, and fpread 
as far every My. as any of their concomitant 
-ſtrata. 

Now, every intelligent Ua naturaliſt, 
who has taken any notice of the order and dif. 
poſition of the ſeveral ſtrata in a coal field, muſt 
acknowledge with me, that thoſe ſeveral ſtrata 
_ were ſpread out, and formed in the order we find 
them, by ſucceſlive tides, or by ſimilar ſtreams of 
water, bringing the matter and depoſiting it in 
regular ſtrata. The order in which they are 
placed, ſtratum ſuper ſtratum, promiſcuouſly, in 
reſpect to the laws of gravitation ; the heavy, the 
light, and thoſe of medium ponderoſity, being 
all blended together, without the leaſt regard to 
gravitation, makes it evident to a demonſtration, 
that they were depoſed in the order we find them 
by ſucceſlive ſtreams of water. Any other way 


of 
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of accounting for this depoſition, * be un- 
mechanical and imperfect, and will not agree 
with the phenomena of nature. The bands.of 
ironſtone in the coal fields are commonly found 
in thoſe black and grey argillaceous ſtrata called 
till or blaes, which generally accompany coal ; 
and we frequently find two or three, or more, 
thin ſtrata of ironſtone in one thick ſtratum of 
blaes, which is the name given by Scots colliers to 
theſe argillaceous coal- tills. But it ſhould be ob- 
ſerved, that all the ironſtone of the coal - fields is 
not ſtratiſied, nor found regular and continuous 
in the manner of any regular ſtrata. We often 
find and work ironſtone in nodules, balls, and 
glebes, which are depoſited promiſcuouſly with- 
out any regular order, in pretty thick and gene- 
rally ſoft ſtrata of the coal- till or blaes. This 
ball ironſtone is very commonly found in ſoft ar- 
gillaceous ſtrata, of various colours beſides the 
black, as whitiſh, aſh-coloured, mn various ſhades 
pf grey. 
' Theſe glehes and balls of iron are found i in 
this manner blended in the argillaceous ſtrata, of 
all ſizes, from the bigneſs of walnuts, up to 
maſſes of a hundred pounds weight, The balls 
are found in leſs or greater quantities in different 
ſtrata of blaes ; and frequently in leſs and great- 
er quantities in different Pri of the lame rn. 
jun. 

This 
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This all MP is always of 3 qua- 
ty as the regular ſtrata of ironſtone found in 
the ſame coal- fields; and the balls and glebes al- 
ways appear water- rounded, being either found 
in ſmooth roundiſh balls of various ſizes, or elſe 
in flattiſh glebes with obtuſe angles or ſmooth 
Founded edges. Now the ſituation, order and 
figure of this ball ironſtone, is another pregf af 
ſucceſſive tides in the formation of the ſtrata, This 
glebous ironſtone was firſt of all formed in regu- 
lar ſtrata of various degrees of thickneſs; but be- 
fore induratian was compleated, a ſtream tide, 
accompanied by a ſtrong wind, has plowed up 
and torn off part of the ſuperficies of the ſtrata of 
ironſtone and others already formed; the frag- 
ments of which ſtrata, when torn off, were eaſily 
rounded by rolling and attrition in the water, be- 
fore they were perfectly indurated; and theſe 
fragments were afterwards depoſited by ſucceed- 
ing tides in the ſoft argillaceous ſtrata already 
mentioned; which ſtrata of coal-tills, holding 
glebes of ironſtone, and ſuch other ſtrata as are 
found above them, mult have been formed later 
than the regular ſtrata of ironſtone from whence 
theſe glebes were torn off. That they were torn 
off from the ſyperficies of regular ſtrata, is evi- 
dent, from the glebes and balls being of the ſame 
colour, quality and texture as the ſtrata, even 
jo 15 dies exactneſs den compared, and from 
95 * 
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the thickneſs of the glebous maſſes correſponding 
with the thickneſs of the ſtrata; and in ſome beds 
of till, the glebes of iron have evident marks of 
the irons from whiel they were broke: remain- 
ing. 
The richeſt and doe ade of the bo. 1 
- fields is generally of a fine texture, commonly 
riſing in ſmall angular maſſes from the ſtratum, 
fragile, and eaſily broke into ſmall angular maſſes 
of different figures; and we find the pureſt and 
richeſt ball iron in exceeding ſmall maſſes, im- 
bedded in the ſtrata of coal-till, of various co- 
lours. On the contrary, ſtrata of inferior qua- 
lity have a coarſe grain and texture, are more 
ſtrong and coheſive, and riſe in larger glebes 
in working it from the ſtratum. Some of the in- 
ferior kinds, when the ſtrata of ironſtone are not 
above three or four inches thick, riſe in broad 
flat cakes or glebes; and I have frequently ſeen 
them in as broad and flat maſſes lodged in the 
coal-tills, with only the edges or ſharp angles a 
little worn off. Such glebes of ironſtone as have 
been broken off from thinner and thicker ſtrata, 
ſtill retain evident marks and characters of their 
ſtratified ſtate, as the various maſſes and frag- 
ments clearly diſcover the bed of the ſtone, hav- 
ing only the aſperities and ſharp angles worn off. 
I have endeavoured to explain this phenomenon 
mh ſome degree of perſpicuity and. preciſion ; 
becauſg 


. 
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becauſe 1 think it deſerves attention being a 
clear and convincing proof of the formation of 


the ſtrata, by lezen tides or ſtreams *. water 
in motion. | | f 
I obſerved before, that the v various ſtrata Fn 
in coal fields, are as finely ſtratified, as regularly 
| ſpread out, and as equally thick in continuation, 

as any. claſs or aſſemblage of ſtrata whatever; 
and I will now obſerve, that the coal itſelf is like- 


_ wiſe as fairly ſtratified, and as regular as any of 


its concomitant ſtrata, Many beds of coal are ſo 
finely ſtratified, that they really are of a lamina- 
ted ſtructure, the plates or different lamina being 
thin and ſplitting regularly in leaves of equal 
thickneſs, the whole breadth of the largeſt maſ- 


ſes; and I have frequently ſeen ſeveral ſeams or 
bads of diſtin kinds or denominations, and of 


different qualities of coal, lying regularly, ſtratum 
ſuper ſtratum, in one individual thick bed of coal, 


ſuch as ſplint coal, or ſtone coal, parrot, or cannel . 
coal, cherry coal, and various mixtures of the 
roch coals of different and diſtin grains and tex- 


tures, all of them regularly diſpoſed one above 
another in the ſame individual ſtratum of coal, 


below ground, without any ſtone or till, or other _ 


heterogeneous matter interpoſed between them. 
Now, this 1s a clear proof of the agency of water 


in a gently flowing motion. If theſe northern re- 


gions were not, AE they would ſoon be 
| overgrown 


* 
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overgrown with wood; and eſpecially with pines, 
or fir wood. Tar is extracted from fir wood; 
and it is remarkable, that of late years it has been 
diſcovered that a ſpecies of tar can be extracted 
from coal, which is procured in great abundance 
by a ſort of diſtillation. 1 cannot help thinking 
that this known fact is a good collateral proof of 
the antediluvian timber being the origin of coal. 
This mineral tar has a fetid, diſagreeable fmell, 
which, no doubt, is cauſed by irs being combined 
with vitriolic and other heterogeneous particles. 
The coal from which this tar is extracted be- 
ing in a mineralized ſtate, and mixed with vari- 
ous heterogene matters, we cannot expect this 
pitchy extract to be as ſimple and pure as the re- 
ſins of timber, but they are really of the ſame 
quality. 
lam really concerned for the honus of the 
coal. It is an intereſting ſubje@, eſpecially in 
Britain; and as very little to the purpoſe has been 
faid about it hitherto, that I know of, I reckon the 
ſubject my own, and therefore I wiſh to be its 
faithful hiſtorian, I have endeavoured to be as 
clear and diſtin& as poſſible in explaining its 
principal phenomena in a former volume; and I 
hope that I will be underſtood. Nothing can 
make me believe, nor even ſuſpect, that ſuch a 
wonderful natural production as coal, of ſuch 
charafters and Ns could happen by chance. 
Let 


1 


Let us ſuppoſe that all the particles of matter of 
which coal is compoſed to be really exiſting; 
and let us ſuppoſe them to be thrown, or any 
how carried into the ocean, according to the wiſh 
of the modern philoſophy; if theſe particles are 
left there to chance, when blended with the parti- 
| cles of an infinitely greater quantity of matter en- 
tirely of a different quality, (which matter we find 
diſpoſed in different ſtrata along with the coal,) 
the known laws of gravitation would render all 
| theſe combuſtible particles entirely uſeleſs to us. 
According to thoſe laws, the ſtony and metallic 
particles would either be found mixed and com- 
pounded with the coal, or rather, they would all 


_ fink down under it, in the order of their ſpecific 


Serin. In either caſe we ſhould have no coal. 
I think that I made it ſufficiently evident be- 
fore, that neither coal, nor any other regular tra- 
ta could poſſibly be formed by ſubſidence in wa- 
ter, that is, by the particles of matter ſubſiding to 
the bottom of the ocean, without a miracle. That 
I may illuſtrate this matter as much as poſlible, I 
will further obſerve, that we have occaſion to ſee 
many natural and artificial operations, which 
clearly evince the truth of what I aſſert. A rec 
tal of one of theſe may help to throw light upon 
this part of our ſubject, and to convince the can- 
did that the coals certainly could not be formed 
under the ſea. | : 
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We know by experience that when grains or 
particles of different degrees of gravity are any 
how jumbled or agitated in water, the more pon- 
derous always ſink down below the lighter. I 
will give a complete inſtance of this in an artifi- 

cial operation. The lime ore, or ſmaller grains 
which the water inevitably carries away with it 
in dreſſing the ores of tin and lead, &c. is ſaved 
in ſmall ponds, or holes dug in the earth, in 
which the water that runs from the waſhing ope- 
ration ſtagnates, and the ſlime carried with the 
water falls to the bottom. When theſe ſlime pits 
are full, the ſtream of water is turned off, and 
the ſludge is thrown out to dry. The mineral 
waſhers have many nice and curious methods of 
dreſſing this ſediment, in order to ſeparate the 

heterogeneous particles from the metallic. 
Ihe belt part of the tails (as it is called i in the 
art of dreſſing ore) contains a great quantity of 
pyrites and other heterogeneous matter. Some of 
theſe tails they cannot clean by any ſtream of wa- 
ter, the heterogeneous being nearly of the ſame 
ſpecific gravity as the metallic particles, and 
therefore they are obliged to take another method 
to clean it, which is called turloobing, or tozing, 
and it is performed thus bey fill a large tub 
or vat about half full of water. A man of {kill 
takes a proper ſhovel in his hands, with which he 
brings N water in the vat to a pretty quick Cir 
| _ cylar 
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cular motion, and then one or two men begin 
to lift the matter, upon which the operation is to 
be performed into the vat, rubbing their ſhovel 
fulls againſt the inſide of the tub, to the end it 
may fall into the water in a looſe pulverized 
ſtate. The man with the ſhovel continues to 
turn the whole round, and the others heave in 
the matter untill the vat is full, and then the ſho- 
vel is drawn out, and they inſtantly take bats in 
their hands, and beat the outſide of the vat with 
the battons for a conſiderable time, until the 
whole matter ſubſides in the water, and becomes 
_ conſolidated into fo hard a body, that it requires 
a ſharp edged ſhovel to cut or pare it out. When 
the ſords or water is thrown off, they begin to 
take out the matter, paring it away horizontally, - 
and there we ſee the laws or effects of gravitation 
in the utmoſt perfection, and preſerving the niceſt 
exactneſs imaginable. A conſiderable quantity is 
thrown away off the top, and then they ſeparate 
what contains any metal into ſeveral parcels, ac- 
cording to the quantity contained in each. As 
they come down to the good ore, they try it by 
vanning with a ſhovel: to know when it is clean 
enough; and I have ſeen half a ton of clean ſlime 
ore in the bottom of the vat. We cannot expe 
the ſame nice exactneſs in chance work; how⸗ 
ver, particles of matter mixt and ne in the 
waters of the ocean, and afterwards ſubſiding to 

the 
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the bottom, comes as near the tozing operation 
as any thing that can be imagined in nature or 
art; of conſequence, coal, and other diſtinct ſtra- 
ta, could not be formed by ſubſidence in the wa- 
ters of the ocean, without a miracle; and I am 
not willing to admit or allow miracles to be intro- 


| duced, where the operations of nature, and the 


agency of ſecond cauſes, will do as well. I obſer- 
ved already, when viewing the coal metals, that 
the laws of gravitation were not conſulted,” nor 
admitted in the formation of thoſe ſtrata; and 
therefore it is neceſſary for us to acknowledge that 
they. were formed ay the: part gl us eee | 
tides.” 

I have already pe: it a de. 5 the 
greateſt part of the ſurface of the earth, before the 
deluge, was covered with a luxuriant growth of 
tall timber; that this antediluvian timber is the 
origin of our pit coals, and that it was a ſufficient 
and an adequate ſource of all the coals in the 
world. I am of opinion that the antediluvian 
timber floated upon the chaos, or waters of the 
deluge, until the ſtrata of the higheſt mountains 
were formed, with much of the other ſtrata in our 
ſight; and that during the height of the deluge, 
and the time in which the greateſt part of the 
ſtrata were forming, the timber was preparing and 
firted for being depoſited in ſtrata of coal; and 

. Dt that 
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_ that tlie coals, with their concomitant ſtrata,"were 
among tlie laſt that were formed. But how, and 
by what means, every thing in this great work 
Vas fitted and carried on, belongs to higher wiſ- 
dom and intelligence than mine to explain. 
However, we may examine what we can ſee with 
our eyes, and what is to be ſeen we may inveſti- 
gate by the aids of philoſophy; and it is allowa-, 
ble for us to draw ſuch inferences as naturally 
and inevitable reſult 0 our e = 
diſcoveries. e 

Whereſoever 1 ne len che firata of Bis coal 
metals terminate, and the ſtrata of the mountain 
rocks commence in their place and ſtead, whether 
in the longitudinal line of bearing, or acroſs the 
ſtrata, the coal metals always ride uppermoſt, — 
are troubled, confuſed, and good for nothing g. 
and commonly dwindled away to little in thick. 
neſs ; whereas, on the contrary, the ſtrata of the 
mountain rocks emerge from under the diſturbed 
coal metals in full perfection of quality, ſtrata, 
and bearing, &c. and therefore I am obliged to 
_ conclude that the ſtrata of coal, and their conco- 
mitants, were among the laſt which were formed. 
l have frequently ſtood upon the ſummit of a 
high mountain in a clear day, and taken a gene- 

ral view of the outlines of this great ſubject; and 
from ſuch elevated ſituations, and indeed every 
where elſe, I ſee e and evident marks of the 


amazing 
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amazing effects of the high diluvian tides, even 
after the higher mountains and other elevated · 
parts of the earth were formed. All the long 
and deep channels through chains of lofty moun- 
rains, were cut out by the running of theſe weigh- 
ty tides, All the gulphs and deep bays upon the 
face of the globe, were ſcooped out by the prodi- 
gious weight and force of the violent agitation | 
and progred of the Sides, of the ohen from alt to 
weſt. 
A ele ber wha is $6 out 46 doors, md 
_ traverſes + mountainous ts aka admires 
theſe grand and magnificent ſcenes of nature, in · 
tent upon diſcoveries of truth, and who is not 
wedded, or rather enſlaved to ſyſtem, cannot fail of 
ſeeing the evident marks of theſe tides we are ſpeak- 
ing of upon the whole varied face of the earth. 
| The. Mediterranean, the Red Sea, and all the 


bother inland narrow ſeas, were cut out and pro- 


duced by the violent progrellive motion of thoſe 
high and weighty tides, It was the weight and 
force of theſe prodigious tides, even after the 
mountains and elevated plains were formed, that 
has cut-out all our ſounds and deep channels be- 
tween the continents and iſlands, —that has cut 
through the iſlands, and diſeminated them over 
the face of the deep. 

'The weight and force of "oo kicks 1 5 
were ſeveral miles of perpepdicular depth, have 
| made 


(li 
made mighty efforts to walk gy the whole face 


of the, dry and ſolid land, mix it oa wo with 


the waters into a chaos. 


The weight and force of theſe tides were 10 We 
ry great, that they have nearly cut a paſſage 
through the middle of both continents. In their 


progreſs from eaſt to welt, they have plowed up 
4 channels of the Red Sea and the Mediterra- 


nean, which was a mighty effort to diſſever the 


old continent, and gain a clear paſſage to run 


quite through, and this paſſage was nearly com- 


pleated; nothing but the narrow iſthmus of Suez 
remaining to connect Aſia with Africa. Similar 


marks and effects of theſe immenſe tides are as 


evident in the new continent as in the old. The 


gulph of Mexico upon the one ſide, and the by | 
of Panama upon the other, are ſufficient inſtances 


to ſupport this aſſertion, where nothing but the 


iſthmus of Darien remains to connect North and 


South America into one continent. It is ſome- 
thing ſingular and curious, that both the iſthmus 
of Suez, and that of Darien, are very near the 


ſame breadth, —_ SOOT: of thor n, t ſixty 


miles over. 


We ſhall attempt to e ſons. more light 


upon this great ſubje&, by a few general obſerva- 
tions. It was hinted before, that the gulphs 


were ſcooped out, the iſlands diſſevered from the 


. continents, and from one another, and the ſounds 
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and channels were plowed up by the weight and 
force of the high tides, after the higheſt moun- 
tains, and other elevated parts of the globe were 
formed, and even after the tides were fallen ſo 
much as not to flow over the moſt ny moun- 
tains and elevated plains, © | 
In the hei ght of the chaotic ſtate of os; ter- 
raqueous globe in the univerſal deluge, the tides 
flowed clear over every thing from eaſt to weſt, 
_ without any obſtruction; and even after numbers 
of the higheſt mountains were formed, the tides 
were {till high enough to flow clear over the 
main parts of both continents, though not over 
the ſummits of the higheſt mountains; but when 
more elevated lands were formed, and the ſtrati- 
fication of the ſuperficies of the ſolid parts of the 
earth were pretty far advanced, the tides would 
then fall gradually and proportionally lower. 
I ſhewed before, that the high tides, after the 
land began to be formed, purged the ocean of the 
earthy matter, and every ſucceeding tide laid 
more ſolid matter on the face of the ground; 
which was ſpread out .in regular ſtrata by the 
ſtream or flowing motion of the tides which 
brought it there. 1 alſo obſerved before, that 
all chains of mountains were at firſt elevated 
plains, and that it was very high tides flowing 
and running over them that had cut and diſſe- 
vered 
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vered their ſummits, and excavated cheis dle 
and deep valleys. 

The marks of forcible runs of water 0 evi- 
dent in all the irregularities of the mountains. 
But all theſe primitive elevated plains were not 
cut through in a thouſand places like our moun- 
tains, nor disfigured, but remain to this day; 
ſuch, for inſtance, are the elevated plains of Abyſ- 
ſinia in Africa, of ſome of the ſouth-eaſtern parts 
of Tartary or Buckaria, and the elevated plains 
of New Granada in America, all of which are 

countries of great extent, and: raiſed higher above 
the level of the ſea than our European moun- 
tains. If all the mountains were elevated plains 
at firſt, and if the elevated plains now mentioned 
are as high above the level of the ſea as our 
mountains, how comes it to paſs that theſe re- 
maining high plains were cut through and 
_ diſſevered by horrid gulphs and valleys, like our 
rugged miſhapen mountains? I anſwer briefly, 
the tides fell ſo low, by diſcharging and lodging 
much earthy matter upon the land, immediately 
after the formation of theſe elevated plains, that 
the water could not flow often enough over them 


to cut them aſunder and disfigure them; and 


and when the tides flowed over them no more, 
they could not be plowed up and broken to 
pieces like our mountains. But when all the 
higheſt mountains and the elevated plains ap- 
Yor: Ill ] 
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peared at all times above water, and were 0 
longer overflowed, not even by ſtream tides, it 
was then, when much dry land ceaſed to be over- 
© flowed by the tides, that the till comparatively 
high and forcible tides made ſuch powerful ef- 
forts to cut through the continents and iſlands in 
all parts of the world. It is well known, that 
the tides riſe high and run with great force in 
the torrid zone. The high chaotic tides would 
run with proportionally ſtill greater force there 
than at preſent; and it is in the torrid zone that 
the greateſt marks are found of thoſe high and 
powerful tides. The diluvian tides ruſhing 
_ . powerfully from eaſt to weſt againſt the old con- 
tinent, would be received and repelled by the 
elevated plains and chains of mountains, reach- 
ing from Abyſſinia to the ſouthern parts of Mo- 
nomotapa, and they would be repelled to the 
north by numerous' chains of mountains and high 
lands, ſtretching from Cape Comorin to the 
northern extremity of the Old Continent. When 
theſe chains of 'mountains and elevated plains 
ſituated to the ſouth and to the north of the Red 
Sea, were now out of danger of being overflow- 
ed any more, the weight and force of the high 
tides of the Indian ocean then ruſhed powerfully 
againſt the middle of the Old Continent, where 
the land was not fo high as upon both ends, and 
| they have made fad havock of the low lands of 
Ts 1 * 
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the middle of the continent, and very nearly ef. 
fected a paſſage quite through. The immenſe 
extent, and infinite number of the Eaſt India 
iſlands which are diſſevered from the continent, 
and from one another, is a clear proof of the 
prodigious weight and force of the high tides of 8 
the Eaſtern ocean againſt the land. The effects 
of theſe tides againſt the eaſt and ſouth-eaſt ſides 


of the continents, have left deep and indelible _ 


marks of their powerful efforts: They have puſn- 
ed far into the main land, in the gulphs of Siam 
and Bengal, and ſtill farther in the gulph of 
Perſia; but they were every where repelled by 
high lands, until they came to Babelmandel, and 
there they entered the Red Sea, paſſed over the 
low lands of Egypt into the Mediterranean, and 
ſo quite through the Old Continent into the At- 
lantic ocean, and the high tides continued to flow 
through the middle of the continent until they 
fell nearly as low 4s at preſent ; and then this 
paſſage was ſhut up and barred againſt the com- 
mon tides by the iſthmus of Suez, and the main 
| ocean was obliged to flow ſouth about by the 


Cape of Good Hope, before it anne; come into 7 


the Atlantic. 

While the diluvian tides Ao ſo high as 
to paſs over the land of Egypt into the Mediter- 
ranean, the run of the Mediterranean weſtward 
Jong the tide of the main ocean upon its en- 
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tering the Atlantic, would make a very ſtrong, 
- weighty and powerful tide in the gulph of Mexi- 
co, and the effects correſpond with our idea of 


the weight and force of theſe tides. The nume- 


rous and extenſive range of the Weſt India 
iſlands, and the gulphs of Maracaybo, Darien, 
Honduras, Nicaraqua, and others, are ſufficient 
proofs of the force of the Atlantic tides, and of 
their efforts to find or to cut a paſſage through 
the middle of the New Continent as well as the 
old. The later high tides paſſed over the iſth- 
mus of Darien in the New Continent, as well as 
over the iſthmus of Suez in the old, and fimilar 
circumſtances may be obſerved in both theſe paſ- 
ſages. The New Continent is divided into two 
great parts, by the iſthmus of Darien, in the 
fame manner as the Old Continent is divided in 

two by the iſthmus of Suez. The iſthmus of 

Suez and of Darien, though in two different 

continents, and removed at ſuch a vaſt longitu- 
dinal diſtance from one another, are nearly in 
the ſame parallel of latitude, which is about ten 
degrees north of the equator. It is evident, that 
when the land was moſtly formed, and the tides 
were fallen conſiderably lower, though yet ſtrong 
:and violent, yet in this ſtate they could not make 
way over the elevated. plains of New Granada, 
and the lofty and extenſive range of the Cordille- 
ras and Andes, to the ſouth of Darien, nor over 


t 
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the oe and elevated countries of Menico, 
and other parts of America to the north of Da- 


rien; and therefore, the iſthmus of Darien, or 


Panama, was the only paſſage which the later 


high tides could find, for the ocean to paſs 
through the middle of the New. Continent, as it 


had paſſed through the middle of the old; but 


when the ſea was thoroughly purged by the tides 
of earthy matter, and the dry land was all form- 
ed, the tides then fell ſo low by degrees, that 
they could not paſs over Darien; no more W 
2 could paſs over Sue. | 
From the examination of theſe facts and cir- 
cumſtances, it is evident, and deſerves to be re- 
marked that the middle of both continents were 
at. firſt formed lower than both ends; that is, 
from the iſland of Scotoro upon the eaſt, to the 
bay of Cadiz upon the weſt of the Old Conti- 
nent, was all low land, much lower than the ex · 
tenſive lands to the north and ſouth of this low 
tract, over which the diluvian tides paſſed for 
| ſome time after they were fallen too low to paſs 
over the whole extent of the Old Continent; and 


in this Mediterranean paſſage the tides. plowed a 


deep channel all the way through from eaſt to 
| welt, excepting the narrow iſthmus of Suez. The 
middle of the New Continent was alſo at firſt 
formed low land, as well as the old, and very 
nearly in the ſame parallel of latitude. - The firſt 
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low plains in the middle of the New Continent 
ſeem to have reached from the iſland of Porto 
Rico to the bay of Panama, over which the ſtrong 
confined tides made way, and cut a paſſage 
quite through the middle of the New Continent, 
excepting the narrow iſthmus of Darien. It may 
be difficult to give a ſatisfactory reaſon, why the 
middle of both continents ſhould at firſt be form- 
ed much lower lands than the two ends ; how- 
ever, I will offer what occurs to me in ae 
of this ſingular fact. 0 | | - 
It is allowed by all, that the torrid zone, or 
the equator, is the higheſt part of our globe; of 
courſe, the zone or girdle of the equator is longer 
than any other zone of the earth. This greater 
length of the zone gives the equatorial , tides a 
greater length of ſpace to paſs over in every revo- 
lution, than in the other diviſions of the globe; 
and moreover, the torrid zone being under the 
perpendicular rays of the ſun, the powers of at- 
traction are greater there than in 1 other divi- 
ſion of the globe. | 
When the land and water were Headed toge- 
ther in the chaotic ſtate of the deluge, the pow- 
ers of attraction would raiſe the chaotic tides pro- 
portionally higher in the torrid zone, than in any 
other parts of the globe. The Cordilleras, and 
other exceeding high mountains, and the eleva- 
ted 22 of New Granada and Abyſſinia, &c. 
make 
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make it evident that the tides were exceeding 
high in the equatorial regions. Theſe high tides 
having ſuch a vaſt zone to encompaſs in equal 
ſpaces of time with the revolutions of the tides, 
without the tropicks, where the zones are much 
ſhorter, it is evident that the equinoctial tides 
muſt run with a ſtronger and fwifter current than 
at the tropicks, and ſtill much quicker than in 
the temperate and frozen zones of the globe. This 
is neceſſary from the nature of things. The revolu- 
tions of the tides being performed in the ſame 
length of time in all parts of the globe, the equa- 
 torial tides, which had by much the longeſt courſe, 
muſt of neceſſity run the quickeſt, in order to 
arrive at the goal in the ſame ſpace of time as 
_ thoſe in the ſhorter courſe. It is obſervable of a 
river in a land flood, that the middle of a ſtream 
or current runs or ruſhes forward boldly in a high 
and ſurgy ridge, and ſeems to haſten down to the 
ſea, regardleſs of obſtructions, which are frequent- 
ly ſurmounted or ſwept away to the ocean. But 
the ſides of the river in flood do not run quite ſo 
faſt. The main head or current ſeems to cut its 

way, and paſs through the middle of the river, 
which it leaves to follow at more leiſure ; and 
this is frequently ſo very evident, that eddies are 
formed in many places upon both ſides, of the 
main ridge or channel in the middle. We muſt 

; compare 


cam) 


compare great things with ſmall, to enable us - 5 


conceive proper ideas of the great w, works of God. 
Let us then ſuppoſe, that the diluvian tides at the 
equinoctial line would ruſh forward in a high and 


bold ridge and current, like a river in flood, 


and then we ſhall be able to comprehend the rea- 
ſon, why the land is lower near the equator, than 
in the reſt of the torrid zone upon both ſides, 
The tides in this track would always run with a 
current too ſtrong, weighty and ſwift, to allow 
mountains of granite and others to ſubſide, or re- 
gular ſtrata to be formed to any conſiderable 
height. But this bold and mighty run of the 
main current at the equator, would produce ed- 
dies at ſome diſtance upon: both ſides, where 
mountains of granite would ſubſide ; and ſtrata 
would be formed by a more temperate and lei- 
ſurely current and motion of the tides. 
I obſerved already, that the chaotic rides muh. | 
ed forward from eaſt to weſt in two great guſhes 
in the twenty-four hours; that the time of reſt be- 
tween each guſh is high water, and the places of 


| reſt, the two great continents : I mean, during 


the height of the deluge, or chaotic ſtate of the 
terraqueous globe. Upon this ſuppoſition, the 
tides in the intervals of each guſh, at high water, 
would reſt a little upon each continent, or at 
leaſt, they would not ruſh forward ſo precipitate- 

ty for ſome . of time at the turn of the tide. 


This 


| Tits fall and partial del et reſt, ths 


e 


er motion during tlie height of each tide, would Py 
be more conſiderable at ſome diſtance from the 

equator upon both ſides, than immediately under 
the line, which intervals of time would not be 


loſt. The formation of the ſolid land would ad- 


vance rapidly in theſe times and places. But uns 


der the equator the tides would not have much 


time to reſt, the intervals would be leſs conſidera« 


ble than upon both fides, and therefore the ſuper- 
| ficies of the globe was not formed ſo high in this 


great run of the tides over the Old and New 
Continents, as at ſome diſtance upon both fides. 
It was hinted before, that in conſequence of theſe 
low parts in the middle of each continent, the 


ſtrong tides towards the end of the deluge, which 


were not now high enough to flow over both ends 
of the two continents, paſſed for a conſiderable” 
time afterwards over the middle of them, and 
ruſhed quite through from ſea to ſea, And theſe. 


weighty and forcible tides have made terrible ha- 
vock in the middle, or near the middle of both _ 
continents, The Red Sea; the Mediterran ean, 


and Black Seas, and the gulphs of Venice, &. 
are ſufficient proofs of the ravages of thoſe tides f 
in the middle of the Old Continent. ” 


I ſuppoſe that the long chain of iſles tat 1 


Al the iſland of Trinidad, upon. the ſouth-eaſt, 
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to \ the Strei ghts of Bikes, upon the Abb wk | 
were formed at firſt in one continued plain or re- 

' gular connected piece of land of no great height, 
5 but containing however ſome conſiderable moun- 
tains, which ſtill remain in St Domingo, Cuba, 

Jamaica, and in ſonie other iſlands, but that the 
high tides of the Atlantic Ocean cut through, and 
diſſevered them from the Weſtern Continent, and 
from one another. When ſo much of our dry 
land was formed, that the tides did not rife ſo 
high as to paſs freely over the ends of both conti- 
nents, but {till continued to, run through the mid- 
dle of them, there would then a ſtrong and pow- 
erful tide pour into the Atlantic from the great 
South Sea, between the Cape of Good Hope and 
Cape Horn; and when this great and. weighty 
tide was met and joined by the powerful current 
which ruſhed through the middle of the Old Con- 
|  tinent, the united force and weight of both, when 
joined, would have powerful efſe&s upon the low- 
er parts of the New Continent. It was then that 
the long ſtretcl of land reaching from the river 
Oroonoko to Florida, was plowed up and torn fo 
pieces by the mighty efforts of thoſe tides, to 
; make a free paſſage through the middle of the 
New Continent, which was very nearly effected; 
nothing being left between the two ſeas but the 
narrow iſthmus of Darien. 


— 
x 
* The 
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The Abe or ruins, * is, the earthy matter 
which the tides plowed up and ſwept out of the 
numerous ſounds and channels which ſeparate the 
Caribbee and other Weſt India iſlands, was carried 
by the tides over the iſthmus of Darien, quite in- 


to the South Sea, where it ſubſided here and 


there in ſmall patches, and formed the numerous 
ſmall iſlands of the ſouth ſea, and ſome of the low 
plains of Peru and Chili. When thoſe ſtrong 
tides of the Pacific Ocean ruſhed between Cape 
Palmas and Cape St Roch into the Atlantic, the 
courſe of thoſe tides in the Atlantic would be 
northerly or north-weſt'z but when the Mediter- 
ranean tides, which iſſued out by Gibraltar, met 
and joined the tides from the ſouth, the current 
from the Mediterranean would turn the weight of 
thoſe tides to fall upon the Caribbee iſlands, in 5 
their way to paſs through the gulph of mne | 
and over the iſthmus of Darie. 

The weighty. tides which came 1 kj | 
two continents into the Atlantic, have cut deep 
into the land in many of the northern parts of 
Europe and America. The effects of theſe pow- 
erful and weighty tides upon the inſide of the 
northern parts of the globe, are very. evident in 
the many ſeas, bays, and gulphs which are ſcoop- 


ed out of the boſom of the northern parts of both _ 
_ continents; but it does not appear that they 


"Om nor that ys * a paſſage quite through 
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the dry land in the northern parts of the earth. 
Theſe tides might find low lands in the north, 
over which they might paſs for a long time, as 

they paſſed over the iſthmus of Suez, and of Da- 
rien; but, however that might be, I am' perſua- 

_ ded that all the paſſages of the tides in the north 

are now barred up, * wel as thoſe further | 
 * TOP 
I have ee e eee the cecth-and 

of Cantire, which joins that peninſula to the 
main land of Scotland ; and I have ſeen many 
other low and narrow ba between two ſeas or 
bays, oyer which the high tides I am ſpeaking of 
paſſed freely; and I have every where obſerved, 
that theſe low and narrow necks of land conſiſt 
of exceeding hard rock, which the moſt weighty 
and forcible tides could have no effect upon to 
wear them down ; and this is the very cauſe 
which prevented the peninſula of Cantire, as well 
as many others fram being iſlands, 

This iſthmus or rock which joins Cantize tq 
the main land, is not above a mile over at high 
water in ſtream-tides ; and 1 believe that the high- 
fl irty e mow 


The Buccaneers and 1 1 s tell us that 
the iſthmus of Darien.in America is rocky ground; 
and I am certain it muſt be ſo, and that thoſe 
Faſo re very hard and 18 otherwiſe the for- 
cible 
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cible tides which ruſhed from the Atlantic, over 
that iſthmus, would have cut through and torn 
away this bar, and made a deep and wide chan- 
nel between the gulph of Mexico and the bay of 
Panama. I know nothing ahout the natural hif- 
tory of the iſthmus of Suez; but we are well in- 
formed that Egypt abounds in excellent granite 
quarries; and therefore, whatever may now ap- 
_ pear at the ſurface of the ground in a country 
over- blown with fand, it is probable that there 
may be a bed of hard granite below the ſand or 
ſoil of the iſthmus of Snez, which prevented the 
heavy tides that paſſed over from the Red Sea to 
the Mediterranean, from plowing up a deep chan- 
nel quite through the iſthmus, between thoſe two 
ſeas. I have taken particular notice of every nar- 
row neck of-land which I have ſeen between two 
ſeas, or between two bays; and I every where 
found that they conſiſted of very hard and ſtrong 
rock; and I am confident, that every narrow 
Iſthmus f in the world conſiſts of very hard rock. 

In ſhort, there is no part of the ſurface of the 
earth that does not bear clear and indelible marks 
of the high diluyian tides in all the ſtages of | 
the deluge. ' 

The higheſt mountains of the globe 10 
confiſts of rough granite rocks. Theſe were 
formed during the higheſt ſtate of the chaotic 
nw The hi gheſt mountains are found within 

the 
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the tropicks or under them, but not immediately 
in the run or current of the tides near the equa- 


tor; which ſuggeſts to us, that the main current 


of thoſe tides was too ſtrong, rapid, and con- 
ſtant, for the ſubſidence of ſuch quantities of 
matter in a ſhort ſpace of time, as is required 


to the formation of ranges of high mountains, 


which would be formed nearer the tropicks, 


where there would be ſome eddies, and where 
the tides would not always ruſh forward with 


ſuch force and violence. We obſerved before, 
that all the ranges of mountains between the 
tropicks trend from north to ſouth, hut the line 
of the moyntains without the tropicks, upon 
both ſides of the equator, falls a little back to 
the eaſtward ; ſo that in Britain, and in parallel 
northern latitudes, the longeſt ranges of moun- 
tains trend from about S. 8. W. to N. N. E. and 
they will fall back to the eaſt 1 ig 
equal ſouthern latitudes. 

The elevated plains of Abyſlinia, 1 the 
Mountains of the Moon, and others, in the inte- 
rior parts of Africa, ſtretch in a continued range 
with very little interruption all the way ſouth to 
the Cape of Good Hope. This great range trends 
due ſouth, from about the fifteenth degree of 
north latitude to Monomotapa, when it inclines 


2 nile to the eaſt, until it reaches the neigh- 
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wha of: the Cape, | in about the thirtieth 4e. 
Sree of ſouth latitude. * | 
The northern great range of mountains _ 
high lands of the Old Continent, commence. 
ſomewhere about the latitude ten or fifteen north, 
and it ſtretches away due north through the Mo- 


gul Empire, and through Buckaria, until it joins 8 


the elevated plains of Independent Tartary, where 
they begin to lean a little towards the north-eaſt 3 
but in general, they (till ſtretch away northward, 
with very little interruption, until it terminates 
in the extremity of the north. This is ſtill a 


longer and more extenſive range than that which 


trends away ſouth through Africa, The great 
range of the Aſiatic mountains is not only of im- 
menſe length from ſouth to north; but it is alſo 
of great breadth from eaſt to weſt, though with 


conſiderable interruptions; which in fact divides. 


them into ſeveral ranges. The European great 
range of the Alpine mountains ſtretch -away 
north from Monaco, upon the. eaſt ſide of the 
gulph of Genoa, through Savoy, Switzerland and 
Germany, and with ſome little interruption, con- 
tinue a northern courſe to the extremity of Lap- 
land; but with an inclination to the eaſt of 
north. The principal range of mountains in the 
ifland of Britain, keep the ſame general courſe ' 
from north to ſouth, with a lean towards the 
| north-eaſt. This range commences in Caith- 
. { N | neſs, 
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neſs, in the northern latitude of fifty-eight, ind 
it ſtretches ſouthward through the countries of 
Sutherland, Roſs, Inverneſs and Argyle, and 
this weſtern diviſion of the range ſeems to ter- 
minate i in the iſland of Arran. 

The eaſtern column or diviſion of this — 6 
range of Britiſh mountains, commences in Banff 


or Aberdeen-ſhire, in the north latitude, about 


fifty-eight, and in about one degree of weſt lon- 
gitude from London, and. ſtretches ſouthward 
through the counties of Aberdeen, Angus, Perth, 
Stirling, Dunbarton, Renfrew, Ayr, Galloway, 
Cumberland, Weſtmoreland, Lancaſter, Flint, 
Denbigh, Merioneth, Montgomery, Cardigan, 
and it terminates in Pembroke-ſhire in South 
Wales, in the north latitude about fifty-one, and 
in about five degrees of longitude weſt of Lon- 
don. The RT in this e are not 
ee l. 
The American ranges of mountains Hkewiſe | 
trend from ſouth to north. The higheſt moun- 
tains upon the face of the globe are thoſe of 
South America, and among theſe the Cordileras 
are dilingeitable, for their vaſt . magni- 

_ tude, and extent. 
The principal range of the mountains of South 
America commence in the mountains of St Mar- 
tha, in about the tenth degree of north latitude. 
The n of St Martha join the elevated 
5 plwKains 
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Sling of New Granada, and reich away due 
ſouth in a lofty magnificent ridge, parallel to the 
weſt coaſt, all the Way to Patagonia, and with 
very little interruption to Cape Horn, in about 
_ fifty-five degrees of ſouth latitude. This is a ve- 
ry long, high and regular range of mountains, 
ſtretching from north to ſouth, with a little ineli- 
nation to the eaſt, as they advance ſouth through 
Chili and the Terra Magellanica. The mountains 
of North America, though more extenſive, are 
not fo. regular and lofty as thoſe of the ſouth; 
and therefore the ranges cannot be ſo n; 
traced out. The Apalachian mountains, which 
commence about the zoth degree of north lati- 
tude, trend away northward through Cana - 
da and Labrador, and perhaps through Green- 
land, with the interruptions of Hudſon's and Da- 
vis's Streights. This is a conſiderable range of 
mountains; but I ſuppoſe that the moſt conſider- 
able and extenſive range in North America, are 
thoſe which ſtretch aloggy the weſt ſide of the 
continent, not far from the weſt coaſt, from 
about the twentieth degree of latitude to the ex- 
tremities of the north, and north-eaſt, where 
America joins the continent of Aſia, an extent of 
more than four thouſand miles. | 
Many philoſophers and naturaliſts SAG as an 
| eſtabliſhed fact, that all ranges of mountains run 
from eaſt to welt ; but this aſſertion is founded 
vor. II. „55 G g upon 
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upon very limited and imperfect views of the ſub- 
ject. I grant, that from a curſory and partial 
view of the mountains of all countries, they do 
appear at firſt ſight as if ranged from eaſt to 
weſt; but this is a haſty concluſion from a cur- 
ſory un without inveſtigating the ſubject. The 
running of the high tides from eaſt to weſt, over 
the ranges of mountains, have plowed and ſcoop- 
ed out the glens, the channels and valleys in that 
direction; and by that means diſſevered the 
mountains from one another, into ridges of diffe- 
rent lengths, running from eaſt to weſt; but 
this is only the marks and effects of the diluvian 
tides, running at firſt over thoſe high lands, when 
they were elevated plains ; the prodigious weight 
and force of which tides plowed up and tore 
thoſe plains to pieces, waſhed away the earthy 
matter out of the glens and excavations, and left 
them as we find them in the form of mountains 
and glens, rocks and precipices, of which there is 
an almoſt infinite variety. But that the moun- 
tains in general really are ranged from north to 
ſouth, I have produced ſufficient eee to 
| We the fact to a demonſtration. 

When the high tides of the great South "7M 
ak fall into the Atlantic ocean, through that 
wide and ample entrance between Cape St Roch, 
on the coaſt of Brazil, and Cape Palmas, on the 

coalt of Guinea, after moſt of the dry land of 
i 1 l 


n 
both continents were formed, thoſe TER and 


weighty tides would ruſh powerfully agzinſt all 2 


the ſhores of the Atlantic. 

The Atlantic ocean is really a gulph of vaſt 
magnitude and extent; round the north end of 
which, there are a number of ſubordinate gulphs. 

The ſea between Cape Palmas and Cape St Roch, 
is the only entrance in and out of this gulph, ei- 
ther for the tide or for ſhips... There will be a 
great tide in the Atlantic itſelf, independent of 
the South Sea; however, theſe tides muſt be in. 

conſiderable, when Pm with thoſe of the 
great, Pacific Ocean. | 

The great height of the mountains ©: Peru, is 
perhaps the beſt means or helps that we have to 
aſſiſt our ideas in forming proper and adequate 
conceptions of the prodigious height of the dilu- 
vian chaotic tides, before the ſurface of the poſt- 
diluvian earth was formed. The Cordilleras in 
Peru are ſaid to be four or five miles of perpen- 
dicular height above the level of the ſea. This 
may be called, and it really is a great height 
above the common ſurface of the earth and ſea ; 
however, I ſuppole, that this height i is but ſmall 
in compariſon of the firſt diluyian tides. I have 
before hinted at the natural cauſes of the prodi- 
gious height of thoſe tides, The great height of 

the diluyian tides would. diminiſh gradually in 
ſhe e of time, in proportion as dry land was 

| ny 
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formed. 1 abbr and exphlineck before, that 
the ocean actually purged itſelf by the tides, of 
the looſe earthy matter, in proportion as more 
dry land was formed, which tended to ſink the 
bed of the ocean, and gradually to ſink the tides. 
If we ſuppoſe, that the firſt great diluvian tides 
were eight or ten miles high, before the moun- 
tains and elevated plains of the earth were form- 
ed; we may ſuppoſe, that tides of near half a 
mile in height, would fall into the Atlantic gulph 
from the great Pacific Ocean, for a conſiderable 
time after moſt part of both the continents were 
formed. Theſe high and weighty tides would 
fall with prodigious force upon all the ſhores of 
the Atlantic, and its ſubordinate bays and gulphs; 
and in fact, we ſee evidently, that the tides of the 
Atlantic have made terrible havock upon the 
ſhores both of the Old and New Continents, _ 

The courſe of theſe high tides from the Pacific 
Ocean into the Atlantic, would run nearly from 


ſouth tp north. When theſe tides were advan- 


ced as far forward between the two continents as 

the latitudes forty, fifty and ſixty north, they 
would then fall with great weight and force upon 
: whe eaſtern coaſts of North America, and we there 
| ſee very evident marks of their great effects in 
the many iſlands, ſounds, gulphs and inlets, 
Which are found upon the eaſtern coaſt of Ame- 
2 wg Theſe tides ſeem to have: fallen particular. 


ly 
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ly dj upon thoſe coaſts to the north of the I-. 
titude forty, as may be ſeen by Hudſon's and 
Baffin's bays, and the many other deep bays and 
gulphs upon that coaſt; and it is highly proba- 
ble, that theſe tides found ſome low lands, and 
paſſed at firſt over the northern parts of Arnett 
ca, as well as over the iſthmus of Darienn 
When theſe Atlantic tides were advanced for- 
| ward to the above-mentioned latitudes, they would 
not only preſs hard upon North America to force 


a a paſſage over or through that continent, but theß 


would alſo puſh forward in a direct line from tho 
mouth of the great Atlantic Gulph, Which is un- 
der the equator, and fall with exceſſive weight up- 
on the northern coaſts of Europe; and there we 
ſee great and evident marks of their prodigious 
effects and ravages in the indentings of the nor- 
thern coaſts; and they have made powerful efforts 
there, to force a paſſage quite through between 
the Old and New Continents, which, however, 
was not completed. Theſe tides might paſs' over 
ſome low valleys to the north and eaſt; as they 
did over Suez and Darien; but they did not com- 
plete a paſſage quite throu oh ſo low as the preſent 
level of the ſea, which is now made perfectly evi- 
dent by the reſearches and enn of the cele- 
pbprated Captain Cook. 

I) he high tides of the „ Ati; when va | 
as far north as our r latitudes, when near high wa- 


ter, 
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ter, would fall back to the eaſtward, and ruſn 
down with force and violence upon the weſtern 


coaſts of the Britiſh iſlands; the coaſts of N ar, 


ang other parts of the continent of Europe. 


We have now brought our obſervations. nearer. 
rome where circumſtances can be ſeen and in- 
veſtigated by every inquiſitive man who is ſearch- 
ing after truth. The ravages of the ſea upon the 


weſtern iſles, the indentings of the weſt coaſts of 
Britain, Ireland, and Norway, —and the bays, 
| ſounds, channels, and inlets of the weſtern and 


ſouthern coaſts of Europe, are clear and convin- 
cing proots that a great weight and force of wa- 


ter has operated powerfully and effectually upon 
thoſe coaſts. It was then that the Britiſh Channel 


was cut through between France and England by 


a ſtrong and weighty run of the high tides from 


the Atlantic into the German Ocean. It was 
then that the weſtern iſlands were diſſevered from 
the main land, and from one another, and the 


various ſounds and channels were formed; and it 


is very probable that it was then that the Baltic 
Sea, with all its gulphs and indentings, was 
ſcooped out of the low lands of the northern parts 
of Europe. Let any man who impartially ſearch- 


es after truth, examine the map of the weſt coaſts 


of the Britiſh iſlands, &c. and then let him reflect | 
upon what he has ſeen of thoſe coaſts; and he 


muſt of eat be en that high, weighty, 
and 
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and forcible tides have made powerful efforts to 
work out numerous paſſages through every: dif- 

trict of thoſe coaſts ; and in many places their ef- 
forts have been effectual in diſſevering one iſland _ 
from another, and forming the ſounds between 
them, in ſcooping numerous deep bays and gulphs 
out of the boſom of the land ; and in ſeveral pla- 
ces a narrow low bar of hard rock was interpoſed 
to prevent thoſe tides from cutting quite through, 
and joining two bays or inlets in one ſound or 
channel. Numbers of theſe narrow necks'of land 
are to be found in all parts of the world. 
Before I diſmiſs theſe ſpeculations upon the 
outlines of the ſuperficies of our globe, I will beg 
leave to remark, that I perceive ſome phenomena 
and ſome facts which I cannot account for. 
| Moſt of the dry land of our globe is ſituated to 
the north, and the loweſt parts through the mid- 
dle of each continent, at the iſthmus of Suez and 
of Darien, which appear to have been the princi- 
pal currents of the high equatorial tides, are conſi- 
derably to the north of the equator ; but I cannot 
perceive the natural cauſe why it ſhould be fo. 
It is acknowledged by all intelligent men, that 
the Old Continent is much bigger than the new. 
Some ſay that it is more than twice as big; how- 


ever, the late diſcoveries of Captain Cook upon 


the weſt coaſt of America, make it evident, that 
the northern parts of the New Continent are 
1 much | 
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4 197 than was formerly ſuppoſed. But 
what may really be the different comparative ex- 
tent of each continent, I cannot determine. 
However, it appears, that of the Old Continent, 
all Afia and Europe, and more than one half of 


Africa, is ſituated upon the north fide: of the 


_ equator, and of what properly belongs by ſitua - 
tion to the old part of the known world, nothing 
but the leſſer half of Africa, with New Holland 
and ſome leſſer iſlands, has been yet diſcovered to 
the ſouth of the equinoctial line; and I am per- 
ſuaded that there is not much more to. be diſco- 
.vered, Matters are not much different in Ame- 
rica, with reſpect to the diſpoſition and ſituation 
of the dry land. America is conſiderably longer 
from north to ſouth than the Old Continent. 
The ſouth end of Patagonia, which is the ſou- 
thern extremity of the continent of America, is 


43 laid down by Geographers about twenty-five de- 


grees farther ſouth than the Cape of Good Hope, 
Which is the ſouth point of Africa, and the great 
iſland of Terra del Fuego is {till farther ſouth than 
Patagonia. But although. Amerieg®'is much 
longer from north to ſouth than the Old Conti- 
nent, it falls very much ſhort of the breadth of 
the old from eaſt to weſt. But whatever may be 
the different proportions of the extent of rhe ſur- 
face of both continents, it appears that there is 
more of the New Continent ſituated to the ſouth 
2 | of 


6 


of the line than there is of the old. But al. 
though there is ſuch a ſmall Proportion of dry 
land in the ſouthern hemiſphere,” the higheſt 
mountains in the world are found upon the 
fouth fide of the line. The Cordilleras in South 
America are by far the higheſt mountains in the 

world; and I ſuppoſe, that they are the moſt 
magnificent connected ridge of mountains any 
where to be found. ' The elevated plains in rhe 
middle of Africa are of great height, but very 
little known, as are moſtly all the interior parts 
of that quarter of the globe. The Mountains of 


tte Moon and of Monomotapa, to the ſouth of 


the line, are erected upon theſe high countries, 
like fo many lofty towers built upon an emi- 
nence, which muſt raiſe them a prodigious height 
above the level of the ſea. : 

This chain of mountains is of great extent 
from north to ſouth, ſtretching from the line in- 
to the ſouthern parts of Caffraria ; and it is high- 
ly probable, that the end of this 'chata; which is 
ſituated next the equator, are the higheſt of any 
mountains in the Old Continent. | 

It is well known to naturaliſts, that fluid bo- 
dies, eſpecially water, are attracted and put in mo- 
tion by the influences of the Sun and Moon, 
which undoubtedly is the cauſe of the tides of 
the ocean. This being well known, it muſt of 
conſequence be granted, that the greater the ex- 

Vor. II. H h tent 
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various deep and gloomy forms: —it was then 
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tent and depth of water expoſed to the heaven- 


ly influences, the greater will be their effects, 
and the higher the tides will be raiſed. 


From this conſideration, we are led to conjec- | 
ture, that in the height of the chaotic ſtate of 


the deluge, there was leſs earthy matter mixed in 


the ocean to the ſouth than to the north of the 


equator; and conſequently, the tides would be 


raiſed higheſt upon the ſouth fide, which is the 
cauſe of the higheſt mountains being found in 
the ſouthern hemiſphere. But why there ſhould 
he more earthy matter upon the north than upon 
the ſouth of the line, we have no foundation ſo 
much as for a conjecture. Wes 

All the external phenomena of mountains are 
eaſily accounted for, from the conſideration of 


the direction and forcible currents of the tides, 


which flowed over the land during the formation 
of the ſtrata. It was then by thoſe high and 
forcible tides, that the long channels were cut 
through the mountains from eaſt to weſt ; 

through which channels, ſtrong and weighty cur- 
rents ran from ſea to ſea, many of which are 
now dry land far from any tide :—it was then 
that the concavities and gulphs among the moun- 
tains were ſcooped out by the violent whirling 


motion of the waters in all directions, which 


now give the excavations of the mountains ſuch 


that 


243 ) 


that precipices were formed and rocks under- 
mined, by a ſtrong. and weighty current running 
forcibly under the ſide of a mountain, and waſh- 
ing away the one fide of it, before induration 


was compleated, or even far advanced :—it was 


then that ſingle, and ſingular rocks of antic 
and groteſque figures were formed, by the tides 
' waſhing away their baſis, and retreating before 
the whole fabric was demoliſhed. All countries - 
produce inſtances of theſe ſingular antic rocks, 
but fome of them are more remarkable and ex- 
traordinary "than others. Many of theſe are 
quite undermined, and project their horrid fronts, 
and threaten to overwhelm all who approach 
them. In ſhort, the marks of water are every 
where viſible, and eaſy to be diſcerned among 
the mountains and rocky ſhores of the ocean. 
But all theſe gulphs, bays and inlets, which ſeem” 

to disfigure the face of the earth, are not how- 

ever to be conſidered merely as blemiſhes of na- 
ture. In truth, they are great and neceſſary per- 
fections, highly conducive to the good of the 
world. A commercial ſtate of the world, by 
which the mutual wants and conveniencies of all 
are reciprocally received . and returned, is un- 
doubtedly the moſt happy and perfect ſlate of ſo- 
ciety, and the ingulphed ſituation of the nume 
rous Mediterranean ſeas, and the nook-ſhot. 
ten“ 188 of the earth is undoubtedly the moſt 
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convenient 
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yard to the left by the Cape of Good Hope, or 
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convenient for commerce, as, by this diſpoſition 
of things, the commercial ſhips ſail into the 
heart of the continents, and carry in and out 
goods, which could not be carried thouſands or | 


miles by land. 


Let us take a curſory row of the face of the 
globe, and conſider the diſpoſition of things in a 
ſocial and commercial light. There are but two 
great ſeas in the world, viz. the Pacific and the 
Atlantic oceans; and it may be obſerved of theſe, 
that the firſt is ſituated upon and all round this 
outſide, and the other within the boſom and cen- 
ter of the dry land; ſo that by navigating the 


Pacific ocean, we can go round about and viſit 
all the quter boundaries of our inheritance, the 


earth, and by navigating the Atlantic, we can pe- 
netrate into the boſom and center of the earth in 
a thouſand places. The courſe and progreſs of 


commerce has always been from eaſt to welt, and 


from the center towards the circumference. Com- 
merce began in Aſia, but its chief ſeat at pre- 


ſent is in Europe; and Europe is the beſt ſitua- 


tion in the whole world for commerce, when ta- 
ken in an extenſive yiew. The courſe of foreign 
commerce is to go out of the Atlantic or great 
commercial gulph, into the Pacific, which 1s the 
great commercial ocean; and in this route we 
muſt paſs between Brazil and Guinea, and for- 


to 


Omg 9 
to the right by Cape Horn. In purſuing the left 


hand tract, we come to the fertile, rich, and ex. 


tenſive countries and iſlands of Aſia, where we 
exchange our on commodities for the rich 
fruits, the rich ſpiceries, and the rich ſtuffs of the 
eaſt, which muſt come home by the ſame route. 
The weſtern coaſts of the beſt part of America 
being in the hands of the Vandalie Spaniards, 
perhaps originally Tartars, who improve nothing, 
there is as yet bur little to excite general coni- 
merce to paſs through the Streighte of wan 
or to double Cape Horn. 

When we come again into the Atlantis; which 
may be called our greater Mediterranean, and 
glance at the diſpoſition of things, for the conve- 
nience and advantage of commerce, what bene- 
volent heart- will not overflow with gratitude and 
admiration of the ſupreme wiſdom and benefi- 
cence, in diſpoſing all things for the general 
good! It is here that we clearly perceive the wiſe 


and benevolent deſigns of the Creator, in con- 


trolling and directing the very rage of the ele- 
ments for the good of the univerſe, or in other 
words, for commercial convenience; which is 
the means of the Semen proſperity 1 the Wore I 
capable off: 

The rage of ſtormy witids exciting the violent 
motion and force of the diluvian tides to ten- 
fold fury, which has tore out the very bowels of 
| the 
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the 158 in a thouſand places, into gulphs, 


lounds, and Mediterraneans, and endeavoured to 
ſweep away the whole face of the dry land, and 
mingle it again with the waters into another 
chaos, © But all things ſhall work together for 


good, —for this fury and ravage of the elements 
has formed our great navigable canals for com- 


merce, which (O happy Britain!) diverge every 
way from thy fortunate iſland, like radii from a 
common center; and thy ſhips are continually | 
failing to the weſt and to the eaſt, to the north 
and to the ſouth, upon theſe commercial canals, 
which are ready prepared for thee by the univer- 
fal Patriot and Founder of happy n. and 
of happy ſtates. | 
The Britiſh iſlands, though far north, are - Giuate 
ed in the center of the uniyerſe in reſpect to com- 
merce. The Britiſh merchant carries out by the 
Cape of Good Hope the produce of our iſland, 
improved by the labour and {kill of our artificers, 
in exchange for which he brings home rich 
merchandize from afar. He ſails weſtward with 
abundance of our produce and of our commo- 
dities, and brings home the rich and comfortable 
productions of the new world. 
To the ſouth-eaſt, he traverſes the great th | 
and many windings of the Mediterranean, to diſ- 
poſe of the manufactures of his country, and to 
hring home many of the comforts of life, . 


02 


Jo the north-eaſt, he goes to Aha for 
timber, and up the Baltic with ſome few of our 
commodities, for timber, hemp and iron, the laſt 
of which might be made at home, to ſupply our- 
ſelves and others. To the north and north-weſt 
of Europe, the Britiſh merchant carries out but 
little, yet he makes profitable voyages. He finds 

the extenſive northern gulphs repleniſhed with 
whales and other valuable fiſh, by which himſelf 
and his nation are enriched. The Britiſh mer- 
_ chant goes to the inhoſpitable ſhores of Hudſon's 
Bay, and many other cold and barren regions, 
and brings home the fine furs of the north for 
the comfort of our fine ladies, and lady-like gen 


tlemen. 


Thus, the high dlurian tides, and the rage of 
| the elements, have torn and interſected the bow- 
els of the continents and iſlands, for the general 
ggod of man in a ſocial and commercial ſtate. _ 
The Atlantic ocean is a great baſon formed 
in the center of the. habitable world ; from 
which great baſon, a great number of canals and 
channels are cut out every way, to water and 
enrich all countries, with plentiful exhalations 
diffolved in rain, and with the reciprocal benefits 
of commerce. Two of theſe are eminently diſ- 
tinguiſhable above the reſt, for extent and gene- 
ral utility, viz. the gulph of Mexico, with all 
its ſubordinate gulphs and _— in the New Con- 


tinent ; 
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tinent; and the Mediterranean, with the Black 
Sca, the Gulph of Venice, and all its other gulphs 
and bays, in the Old Continent; and theſe two 
great branches of the Atlantic have e cut 
through both the continents. 

Would it not be a great convenience and ad- 
vantage to the commercial world, if theſe two 
narrow bars were cut through by Tho art ww 
man ? | 

| It is ſaid, that Alexatider: of Macedon meant 
to cut through the iſthmus of Suez, for the re- 
ciprocal' convenience of the commerce of India 
and the Mediterranean. Would it not be a great 
convenience to the world, and a general advan- 
tage to the commerce of Europe, if the iſthmus 
of Suez and of Darien were cut through, to 
make a ready communication from ſea to ſea in 
both places? I grant, that ſuch a ready commu- 
nication would be an immenſe advantage to the 
commerce of Europe, and of all nations; but 
what is generally underſtood by a navigable cut 
is abſolutely impracticable; a navigable canal 
with locks is practicable, but how far convenient 
circumſtances may concur to favour the execu- 
tion of ſuch a work, as a navigable canal over 
either of theſe two places, I do not know. It is 

a pity that the iſthmus of Suez has fo long been 
and ſtill is under the dominion of thoſe barba- 
rians che Turks, a ſpecies of Tartars or heredi- 


vary 


tary barbarians, who will do nothing for the 
good of the world, or for the general benefit of 
ſociety and commerce. Was the iſthmus of Su- 
ez in the hands of a wiſe and intelligent power, 
I ſhould imagine that a canal with lochs, upon a 
ſufficient ſcale to carry through ſhips of all bur- 
dens, would be ſoon executed; and the ſhips of 
all nations paſſing through and paying a mode- 
rate toll, would ſoon reimburſe the expence, ant 
produce a valuable revenue to the State; but 
ſuch are the mutual jealouſies of the power and 
proſperity of all nations, that there is little room 
to hope for ſuch a public benefit. 
The commercial part of the world in general, 
are not ſo much intereſted in the iſthmus of Da- 
rien as in that of Suez. However, a navigable 
canal over Darien would be a great convenience 
to the countries of Peru and Chih, and likewiſe 
to California, and all the weſt coaſt of North 
America, between California and the bay of Pa- 
nama. But while all theſe coaſts lie under the 
dominion of their preſent oppreſſors, there is not 
much hope that thoſe naturally glorious and fer- 
tile countries will ever be favoured with ſuch a 
- ſpring aad impulſe to induſtry and commerce, 
while the Spaniards are the inactive, but cruel lords 

of ſuch fine and improvable regions of the earth. 
We obſerved above, that the amazing weight 
and force of high tides, even after the higher 

For Hh eh grounds 
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grounds were formed, made numerous deep and 
wide runs and channels through the chains of 
mountains and higher grounds, before indura- 
tion was compleated, examples of which 1 be 
found in Britain. 0 
Buch, for inſtance, is that betwixt Fort will 
lam and Inverneſs, between the Frith of Clyde 
and the Frith of Forth, — between the Solway 

Frith and the North Sea, to the eaſt and ſouth 

of Berwick upon Tweed, between Parkgate and 
ſeveral parts in tlie north-eaſt of England, and 
between the Severn Sea at Briſtol and London; 
and it highly deſerves to be remarked, that ſeve- 
ral of the wideſt of theſe channels were after- 
wards filled up to a certain height with the ſtra- 
ta of coal and coal metals. Each of the natu- 

ral channels or runs of the tides juſt mentioned, 
excepting that between Inverneſs and Fort-wil- 
liam, are really filled up with coals and the con- 

, comitants of coal. The truth of this obſervation 
is obvious, and will bear every enquiry ;. but I 
will not enlarge upon it; only allow me to re- 
.mark, that the wiſdom and provident goodneſs 
of Almighty God fhines conſpicuouſly in this 
diſpoſition. The rich and pleaſant valleys, and 
low plains near the ſeas and large rivers, were 

to be the habitations of the ſocial, commercial, 

= puſy world of mankind; and there the coals are 
| „ —— convenient for home conſump- 
1 1 | uon, 
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tion, and * ſupplying the wants of others, by 
the great commercial high-roads, the waters. 
Had the coals been depoſited in the bowels of 
the higheſt mountains, they would in à great 
meaſure have been uſeleſs to ſociety, manufac- 
tures and commerce. We could not have car- 
ried the coals from the diſtant mountains, nor 
lived near them. The high mountains are too 
| barren, too cold, and too far from the ſeas, for 
the reſidence of man in a ſocial commercial ſtate; 
but there is none or very little of them there. 
I have neither ſeen nor heard of coals being 
found any where in very high mountains; how- 
ever, I do. not aſſert the contrary; ſuch a thing 
may / exiſt in ſome part of the world or other, 
though I am of opinion, that there is no \ſuch 
thing as real and regular ſtrata of coal in high 
mountains. None have yet been diſcovered in _ 
ſuch ſituations; and therefore, we may aſſert, 
that the thing is not common. In the common 
courſe of things, matters are better ordered for 
our convenience. We generally find the coals 
in low yalleys, and in eaſy riſing grounds or. low 
hills, in ſituations where the dwellings of men 


and their manufactures are pitched, and ſeldom 


very. far from the ſeas or navigable rivets. He 
who formed the earth knew all his wbrks from 
the beginning, and what uſe every part of it was | 
to be turned to in every age of the world; and 

therefore, 


tan 7” 
therefore, every part was fitted for the ſcenes to 
be acted upon that particular ſtage. 

Great Britain could never have been ſuch a 
manufacturing commercial country as it is, had 
it not produced ſuch abundance and variety of 
metals to be manufactured, and ſuch abundance 
of excellent coals as are found and worked, with 
which our metals are manufactured. The pre- 
cious and uſeful metals are frequently diſcovered 
in pretty high mountains and remote ſituations; 
but their great value in proportion to their bulk, 
enables us to work them, and to carry them to 
the manufacturing and commercial parts of the 
country. Coals, on the contrary, muſt be a 
cheap commodity in proportion to its bulk, 
otherwiſe it would never anſwer for the furnace, 
the forge, nor the kitchen. As a vaſt bulk and 
conſiderable weight of coals is uſed for all com- 
mon purpoſes, the price would become too high 


before they could be brought down from the 


mountains to the cities and habitable valleys. 
The more I look into the Mineral Kingdom, 
the more clearly I diſcern the wiſdom and pro- 
vidence of our beneficent Creator! Many wiſe 
and worthy philoſophers have given us number- 
leſs clear and convincing proofs of conſummate 
wiſdom, benevolence, and deſign, in fitting all 
animals and plants for their reſpective purpoſes, 
ſituations, and manner of living. Many excel- 


lent 


lent obſervations have been made upon all parts 4, 


of the animal and vegetable kingdoms ; and L 
am perſuaded, that in time, there will be as much 


ſaid upon uſeful ſubjects relating to the Mine- 
ral Kingdom, and as much to the purpoſe. | 1 


know well that there is as much to be ſaid. | The 


moſt neceflary articles, to ſupply the wants and 
to ſuit the conveniencies of man, from the Mi- 


neral Kingdom, are found in the greateſt plenty, 
and are the eaſieſt to be procured: Witneſs 
pit- coal, iron, building-ſtone, limeſtone; but 
I will not deſcend to particulars. The field is 
too extenſive for me. In time it will be cultivat- 
ed. It will be thoroughly known and acknowledg- 
ed in. the courſe of time, that there are as clear 
footſteps of a, wiſe and benevolent Creator diſco- 
+ yerable in all parts of the Mineral Kingdom, as 
are diſcovered in the animal and vegetable; and 1 
reckon all the characters and circumſtances relat- 
ing to coal and ironſtone, which was the ſubje& 
of our enquiries above, to be eminent inſtances of 
benevolent wiſdom and deſign. When future na- 
turaliſts ſhall lay the foundation of their reſearch- 
es in the Mineral Kingdom upon true and rational 
principles, and ſhall diſcover clear demonſtrations 
of the wiſdom and deſigns of providence in the 
formation of the ſurface of our globe, and in the 
reſpective diſpoſition of all foſſil and mineral bo- 


dies, they will not then be offended at the leading, . 
58 rude obſervations of a ruſtic philoſopher. 
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They will racher thank him for the trouble he bus 
been at in clearing the ground, and laying this 


rude foundation for their future profit _ 1. 


fure i in mineral ſtudies; {1 | 
I vill now offer a few Sb tie concern 
ing the mutations of our globe. In the two 


laſt general heads, 1 pointed out and explained ſe- 


veral elear and inconteſtible proofs of an univer- 
fal deluge. The obſervations I mean to advance 
at preſent, derive their fore and importance in a 
great meaſure from their connection with, and re- 
lation to my ſormer obſervations, in proof and il- 


luſtration of the doctrine of the deluge. 


My remarks upon the fragments of quartz, 
Hirl, and mica, &c. will in time appear to the 


candid and intelligent, to be deciſive proofs that 


they are fragments of ſome original ſtrata, which 


| firata we can no where find; nor ean we give 
any account or rational beds about them, 


without allowing of what was univerſally believed 
by all antiquity, and celebrated by many of the 
moſt ancient poets and philoſophers of many na. 


3 


we the deluge. 

I reckon it a certain fact, thut the quartz, ſhirl, 
* mica, with all the fine grains found in the 
compoſition, and in the decompoſition of our rocks 


and en which are not of a Fa es figure, 
1 I are 
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are fragments and remains 00 the Hite 
ſtrata; and I think it probable, that all our me- 
tallic and mineral ores were diſpoſed in ſtrata in 
the antediluvian ſtate of the earth. I think it 
_ probable, that the metals were all originally in a 
pure and malleable ſtate; and that the ſtrata of 
original metals, as well as all others, were broken 
to pieces, and mixed with the waters in the chac- 
tic ſtate of the terraqueous globe ; and that by the 
motions of the tides, they were all ground down 
to ſmall grains and particles, which were after- 
wards mineralized, or mingled with heterogeneous 
mineral matter, beſore theſe compounds were de-- 
_ poſited in our mineral veins, and in the  Fompolt- 
tion of ſome of our ſtrata. Y 
A great deal might he ſaid about the origin of the 
antediluvian rata; but as it muſt all be hypothe- 
tical, I will not Abe! into ſuch uncertain and uſeleſs 
conjectures. But notwithſtanding this reſolution, 
I would'not have it underſtood that T give up the 
point as uncertain. I have made it abundantly 
evident, that ſuch ſtrata certainly did exiſt. 1 
hinted before, that the various fine grains an 
fragments which are found in the compoſition of 
our ſtrata, have all the appearance and characters 
of originality. The atoms or particles which com- 
poſe the finely laminated textures of the maſſes of 
talc, muſt be Inconceivably ſmall. 
We 
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Me can divide the plates or laminæ of talc into 
an inconceivable degree of fineneſs. What ſort 
of particles then muſt ſuch bodies be compoſed 

of? and the other grains ſeem to be equally fine. 
If we ſnould decompoſe any of theſe bodies, and 
look for the original particles which compoſe and 
make up the maſs, I ſuppoſe we ſhould not be 
able to ' diſcover them. We ſhould find them 
evaneſcent ; but our ſtrata are nut ſo. If any of 


our ſtrata are decompoſed, we can diſcover and 


give an account of the component parts, which 
are quartz, ſhir}, mica, and various other fine and 
pure grains ; but if we look for the atoms which 
make up theſe fine grains, we ſhall find cher 
evaneſcent in our hands, 

The inconceivable fineneſs, and homogeneous 
purity of the whole maſs of theſe original frag- 
ments, ſuggeſts to me one remark, which I beg 
leave to offer, viz. As there are no perceptible 
grains or particles in theſe fine fragments, it is 
evident to me, and will appear evident to every 
candid enquirer into theſe matters, that our globe 
has ſuffered only one great change by water, or 
otherwiſe. Theſe original fragments do not point 
out to us any thing whatſoever that might ſuggeſt 
the idea of ſeveral deluges, or of the earth having 
ſuffered ſeveral great mutations by any means 
whatever. The component n of our rocks 

| and 
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and ſtrata; clearly. point out to us * neceſſity of 
ackriowledging - that our globe has ſuffered one 
great change by water; but the phenomena of 


nature go no further. We are obliged to acknow- 


ledge, whether we are willing or not, that this one 


change was accompliſhed by the agency of water; 
for it is now very generally known, that the 


marks of water are conſpicuous all over the ſuper- 


ficies of the globe. The fineneſs and purity of the | 
eſſence and quality of theſe original fragments, not 
only ſuggeſt to us, that the earth has ſuffered but 


one change, but they alſo point out to us an ocu- 


lar demonſtration of a revealed truth, viz. that the 


Almighty in the beginning created all things out 


of nothing. Moſes ſpeaks of “ all things which 


© the Lord God created and made; and there 
appears to me a notable diſtinction between the 


word created and the word made. The idea we 


have of the' meaning of the word. create, is to 
bring ſomething into exiſtence which had no be- 


ing before; but our idea of the word make, or 


made, is the exerciſe or effects of a, mechanical 
operation, whereby ſomething. is formed of pre- 


_ exiſting materials, agreeable to *. ah and 
_ {ſkill of the maker. 
When the great ohiloſopher Moſes ſays, that | 


the Lord God created the heavens and the earth, 
and all the hoſts of them, the word create ſeems 
(Nee ee e or Wl ie 
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to me to point at the act of the almighty will and 
power in the firſt production of matter; and the 
word made ſeems to point at the proper uſe of 
matter in the formation of worlds, animals, vege- 
tables. But theſe are depths not to be ſounded 
by me, and therefore I will only touch them 
lightly ; however, I cannot help thinking that the 
fineneſs and homogeniety of the original particles 
of matter juſtifies my ſaying ſo much. | 
Again, we are told by Moſes, that in the be- 
ginning of the creation, or of making the earth, 
and while it was yet without form, “ The Spirit 
of God moved upon the face of the waters.“ 
Perhaps we may here underſtand by Spirit, wind, 
or air in motion, as an agent, which ſuggeſts to 
us, not only the idea that the antediluvian earth 
was formed by the agency of water in motion, 
but alfo, that this agent operated in a ſmooth 
and orderly manner. The atoms which compoſ- 
ed the ancient ſtrata were inconceiveably fine, 
and they were as finely put together, as plainly 
appears by the fragments of them which we ſee, 
- which exhibit the moſt perfect ſtratification ; and 
ve may obſerve, that fine materials are capable of 
being finely fabricated ; and they deferve it. But 
I will return to the examination of the component 
parts of our ſtrata, where I can walk upon more 
ſure ground, than in diſquiſitions about the an- 
ot ſtrata. It FO" to me highly probable, 


* 


( ab ) 
that our metallic ores were all in a pure and mal- 
teable ſtate, and diſpoſed in regular ſtrata in the 
antediluvian earth ; and that theſe ſtrata, as well 
as others, were broken and ground to pieces in 
the violent motion of the waters of the deluge; 
and that they were mineralized, or mingled with 
heterogeneous particles before they were lodged 
in our veins, and in the compoſition of ſome of 
our ſtrata. | 
That a conſiderable quantity 1 mineral and 
metallic ore is blended in the compoſition of ſome 
of our ſtrata, is evident. I have frequently ſeen 
it, and what I have ſeen, no doubt but 7 
others have ſeen alſo. 
Gold is chiefly found in grains of various Gzes, 

mixed in the compoſition of many rocks, though 
not in a mineralioed, but in a pure and i 
ſtate. | 
Irom is commonly FREE in the compoſition of 
i great number of rocks. I have ſeen lead blend- 
ed in the compoſition of the ſtrata in many places. 
For inſtance, there is a ſtupendous rock at Cum- 
ſumlog in Cardiganſhire, Wales, which, to a 
great extent, is mingled with grains and flowers 
of fine blue lead ore, where I ſaw a great number 
of miners ſcattered upon the high front of the 
rock, moſt of them ſuſpended by ropes, blowing 
down the rock with gunpowder, in order to ſepa- 
rate the lead from it. I have frequently ſeen cop- 
per 
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per in the body and compoſition of the ſtrata in 
many places. The tin grains in Cornwall, found 
in the compoſition of a ſpecies of granite, is ano- 
ther inſtance; and theſe — are ſufficient to 
prove the fac. 
If there was no pure virgin metal found in the 


world, my ſuppoſition of the ancient ſtate of the 
metals would be more doubtful ;- but as there is a 


good deal found in that ſtate in many parts of the 
world, this circumſtance favours my opinion; 8 
and moreover, it is a remarkable fact, which is 
worthy of attention, that the quantity of pure 
virgin metal ſound in a malleable ſtate, is in ex- 
act proportion to its toughneſs and ductility. 

1. Gold is found in ſmall maſſes, and in 
grains of various ſizes, but always in its virgin 
malleable ſtate, embodied and blended in the 
compoſition of the rocks, and mingled in the 
ſands of rivers and rivulets, from the decompo- 


fition of thoſe rocks, I hinted before, that there i 


being ſome virgin metals found in the preſent 
earth, countenauces the ſuppoſition, that they | 
were all pure and malleable in the antediluvian 
earth ; and I will now add, that the manner in 
which they are found corroborates my opinion. 
Virgin metals are moſt commonly found either 
in ſmall grains, blended as part of the compoſition 
of the ſtrata, or elſe imbedded in ſtones, or in 
cliffs of rocks, and often ſqueezed by the preſſure 


| ( 46+ ) 
of the ſurrounding rocks, ſo as to give the larger 
maſſes a rough, unequal ſurface, being the exact 
impreſſion of the bed they were found in. This 
figure is given by forcing the pliant metal into all 
the irregularities of the rock, like a print of but- 
ter. But grains and ſmall maſſes blended in the 

_ compoſition of the ſtrata, is the moſt common 
ſtate of the virgin metals. 

2. There is more ſilver found in a pure and 
malleable ſtate, than of any other metal, excepting 
gold. I ſuppoſe that the tough and ductile pro 
perty of gold is the natural reaſon of its not be- 
ing broken ſmaller by the attrition of the frag- 
ments of rocks in the agitation of the chaotic 
ſtate of the deluge; and it is remarkable, that fil- 
ver is next to gold for toughneſs and ductility, 
and accordingly, the proportion of each found in 

a pure virgin ſtate, correſponds exactly with theſe 
properties. In ſome of the ſilver mines of Mexi- 
co and Peru, the ſilver is found pure in the maf- 
ſes of ore. By viewing ſamples which I have 

ſeen from thence, the filver appears rather blend-- 

ed in large grains, and ſmall fragments of virgin 
ſilver, with other mineral ſubſtances in the general 
mals of the ore, than mineralized like our blue 
ores, which are rich in ſilver. In the American 
ores we can fee, large grains of ſilver with the na- 

ked eye; and as an unqueſtionable proof that we 
Aire not decaived, we can cut.them with a knife ; 


whereas 
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whereas, in our . ores; wah are rich 
in ſilyer, the particles are ſo ſmall, and ſo perfectly 
blended and mineralized, that we cannot diſtin- 
guiſh them even with the help of glaſſes, _ 

3. Copper is more tough and ductile than 
lead, and leſs ſo than filver ; and accordingly we 
find more pure malleable copper, than of lead, 
and leſs than of ſilver. 

Whether the learned naturaliſt, will agree with 
my opinion concerning the ancient ſtate of the 
mstals or not, he muſt acknowledge, that this 

ſeries and gradation which I have pointed out 
countenances my opinion. There muſt be ſome _ 
reaſon for this gradation, and I think he cannot 
point out one that correſponds ſo well with the 
phenomena of the compoſition of the ſtrata ; and 
therefore, I really think that I might have e 
ed the metals with the quartz, ſhirl, and mica, as 
being equally evident eee of e ſtra- 
ta. 

I ſuppoſe that this hint is new, as _— as ma- 


ny others in theſe papers; and therefore, no 


doubt but they will ſtartle ſuch naturaliſts at 
firſt, as have not been accuſtomed to view theſe 
ſubjects in the ſame light with me; however, I 
hope it will be acknowledged, that my obſerva- 


tions are founded in nature, and I declare that 


it was not the affectation of novelty, but the love 
of truth, that prompted me to communicate them 
; 1 to 
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to the public. The alten of nature have 
portal out to me ſuch obſervations as may have 

an air of novelty. I ſubmit them to the exami- 
nation of the candid naturaliſt, and when he has 
thoroughly and impartially examined my works, 
he will acknowledge that truth is on my fide. 
Naturaliſts have been greatly puzzled to find 


a quantity of water ſufficient to cover all the 
earth, to the depth of about forty feet above the 


ſummits of the higheſt mountains, ſo as to pro- 


duce an univerſal deluge, as deſcribed by Males, 
and I confeſs it is a puzzling ſubject. It is” ſtill 


as difficult as ever, to find a quantity of water 
ſufficient to make ſuch a deluge as the moſt 


of them have contended for. Some of them 


have laboured hard in ſeareh of it, and they 
have ranſacked Heaven above, and the low- 


eſt parts of the earth, to collect ſuch à quantity 


upon the face of the globe as would deluge the 


higheſt mountains; but their reſearches have not 


been effeAual; and their account of this matter 
is by no means ſatisfactory, nor can I give them 


any aſſiſtance. I do not know where to find a 
ſufficient quantity to cover the whole face of the 
globe to the height of the loweſt mountains, if Z 
we allow thoſe mountains to n "fewer down 


ſtable as they now are. 


It is out of nature, and: appears t to me + impol. 
"Pe Dues a miracle. But if we ſuppoſe, that 


the 


_ 
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the original ſtrata of the antediluvian earth were 
ſome how or other diſlocated, broken to pieces, 
and mixed with the waters of the ocean in a cha- 
otic ſtate then the difficulty is removed, by re- 
moving the mountains, and mixing them in a 
chaos with the waters. In this view of the ſubs. 
ject, there were no mountains to be covered, un- 
til they were afterwards formed by the high tides 
of the deluge; concerning which, I will offer a 
few obſervations. I he quartz, ſhirl, and mica, 
and in ſhort, all the viſible fine grains found in 
the compoſition of our preſent ſtrata, are clear i in- 
dications, and ſtrong proofs of the former exiſ⸗ 
iginal ſtrata as I ſpeak of. At the 
ſame. time, it does not appear to me an eaſy, mat- 
ter to explain how'thoſe original ſtrata were bro- 
ken down and mixed with the waters. The an- 
cient philoſopher and inſpired hiſtorian Moſes, 
acquaints us, that there was no rain in the an- 
tediluvian earth, but that the face of the ground 
was watered by miſts inſtead of rain, which is 
not improbable. There are ſore countries which 
never rain in the preſent ſtate of things; ſuch, 
for inſtance, as Egypt in the Old Continent, and 
Peru in America; and moreover, we frequently 
ſee thick miſts in theſe countries, A thick miſt 
aroſe from the north-eaſt in the ſummer of 1780 
which was carried along by a conſiderable, - 


0s 


| fo thick and pern that it condenſad ed the 


ſouth ſide of the High Street of Edinburgh, to 
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the ſtreet wet and dirty, but even to run down 
the gutter in a current as in time of moderate 
| __ ran, while the middle of the ſtreet and the north 


fide were duſty. And I ſaw the ſame miſt, when 
carried by the wind, condenſe againſt the ie aves 


of trees, - ſo as to run off the trees in continual 
great drops, which made a puddle under them, 
and it ran along the fide of the road, where there 
Was a row of trees, while a cloud of duſt was 


flying in the middle of the road. I ſaw this in 


ſeveral parts of the Lothians in Scotland. Upon 5 


the ſuppoſition of there being no rain in the an- 


tediluvian earth, the ſtrata which compoſed the 
ſuperficies of that earth would want moiſture, 

and of conſequence they would become full of 
cracks and chaps by drying too much; the dry 


external air would be admitted into their cracks 
and fiſſures, which would waſte the coheſion of 


the rocks, and haſten their decay near the ſur- 


face. 


1 rains aeſecnding K upon our 
mountains and plaine, entering the ſuperficies of 


our ſtrata, and percollating their pores and cra- 
nies, and paſſing through their interſtices, keeps 
them continually freſh, and preſerves the cement- 


ing quality in perfection. But if the antedilu- 
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vian rata e the moiſture communicate 
by rain and melted ſnow, undoubtedly they 


would crack and moulder, and approach rapidly 


to decay; and i if, at any future time, water or ex- 
ceſſive rain was to overflow or to deſcend ſud- 


denly upon the ſtrata thus cracked and overdri- 


ed, it would have an immediate tendency to fer- 
ment and diſlocate, and burſt the ſtrata into 


ſmall fragments and maſſes of various ſizes. | 


The learned aſtronomer, Mr Whiſton, con- 


ſtantly affirms, that a Comet paſſed by the earth 


at the very time when all antiquity ſay the uni- 
verſal deluge happened ; that the earth paſſed 


quite through the atmoſphere and tail of that 


Comet, and in conſequence of this near approach 
of the Comet, that the earth acquired thereby a 


great quantity of a watery vapour, which fell 


down in heavy rain upon the earth. This is not 


contradicted by other aſtronomers; on the con- 
trary, the learned i in general aſſert, that a Comet 


did appear at the preciſe time mentioned by 


Whiſton. If this Comet approached ſo near the 
earth as Whiſton ſays it did, beſides the watery 


vapour which the earth would attract from it, 


, the Comet would certainly have a mighty effect 


In diſturbing our atmoſphere, in cauſing exceſſive 


rains to deſcend from thence, and in raiſing the 


tides of the ocean to a monſtrous height, which 


g tides would overflow the land, and by their pro- 


digious 
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digious: weight. and forca would tear up he: an- 
tediluvian ſtrata, and ſoon break them to pieces, 
when mixed with the water. By this means, the 
ſhores and mural barriers of the ocean would be 
broken up, which would facilitate the mixing of 
che land and water in a chaotic ſtate. 7 
When once the ſtrata began to be liflocated 9 5 
and broken up, either by the deſcent of heavy _ 
rains upon the dry and half calcined ſtrata, or 
by the tides invading and overflowing the land; 
the fermentation and deſtruction of the parched 
ſtrata would advance. rapidly, until the ſolid ſur- 
face of the globe was broken to Pieces, and 
blended with the waters of the ocean in a gene 
ral chaos. n wi 
1 e 1 — 5 my Fe pond! all concern 
with central waters iſſuing out of the bowels. of 
the earth, to overflow and diſturb the ſurface. , I 
do not know that any ſuch waters exiſt ; nor is 
there any way for me to acquire ſuch 8 
I have no doubt but this planet of ours has ſome 
relation and connection with all the other planets 
of the ſame ſyſtem; but what degree of denſity 
and gravity, &c. in proportion to its. magnitude 
and ſituation, i is requiſite to anſwer its relation to 
the reſt, is out of my power to know; and with- 
out this knowledge, there is no ground left for 
me, ſo much as to form a probable conjecture, 
We the center of the earth is ſolid or fluid, 
Ight 
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5 light + or * denſe or rare, hot or cold; and 


therefore 1 will not meddle with the center of 
the earth. The ſuperficies of this planet is ex- 
poſed to my inſpection and enquiries, which 1 
will purſue, and ſubmit my obſervations to the 
cenſure of the candid naturaliſt. 

Some philoſophers oppoſe the doctrine of an 
univerſal deluge, from the ſuppoſition of its ab- 
ſurdity, as they imagine. Theſe gentlemen al- 


_ ledge, that it reflects diſhonour upon a wiſe and 


intelligent Creator, to ſuppoſe that he would 


make any of his works ſo imperfect at firſt, as to 
tequire an after-change or reformation. This 


objection may appear at firſt ſight both plauſible 


and ſtrong; however, it is-not ſupported ** the 


oeconomy of nature and experience. 
Me find nature full of change, and generally 
for the better. We are moſt ſenſible of theſe 


changes in animated nature, where the transfor- 


mations may be properly called advances to a 


The ſordid caterpillar of laſt ſeaſon is now a 


ſhining butterfly, floating at pleaſure in the am- 


bient air, and ſipping the nectar of every flower; 
and we hope for a greater change: In ſhort, na- 


ture is full of change or advance; but why it 


ſhould be ſo,—why all creatures are not made 
inimitably perfect and permanent at firſt, —is too 


| 7 A __ to be. ſolved by the wiſdom and 
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philoſophy of man. We know that it is ſo ; but 
the reaſon of this and other inſcrutable pheno·- 
mena of nature, muſt be reſolved in bs! VIS | 
and will of God. 

From many of the ma of nature 1 
led to imagine, that the antediluvian earth was 
created a fit and proper habitation for man in his 
firſt perfect ſtate of innocence; but when he fell 
from his firſt eſtate, and became a finful man, 
by aſpiring at independence and equality with 
God, he at the ſame time became a miſerable 
man, ſubject to many more wants than former- 
ly, and particularly ſuch wants as are connected 
with the aids of ſociety, arts and commerce; 
which the antediluvian earth was not ſo well 
adapted to ſupply as the preſent. The antedilu- 
| vian ſtrata were by far too hard, fine, bright and 
lorious for the common uſes of ſociety.” In or- 
der to throw as much light as I poſſibly-can'up- 
on this great and difficult ſubject, I will ſele& a 
few particulars, which ſeem to point out the ne- 
ceſſity and che reality of the” N we are 
ſpeaking of. 

We have already treated of. the . ſhirl, 
and mica, and other fine grains and*maſſes found 
in the compoſition of our ſtrata ; and have hinted 
that theſe muſt be fragments of ſome ancient ſtra- 
1 of the antedilurian firata. We al 
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take a curſory view of the . phenomena ; 


2 ſome of theſe fragments. 


1, Talc and mica is one of the fineſt and moſt 


beautiful ſubſtances in the world; and though in 


general it is broken exceeding ſmall, in which ſtate 
it is called mica ; yet I have ſeen many fragments 


ol it much neger than any other of thoſe. 1 call 
ancient. I have, in the Highlands of Scotland, 


ſeen fragments of it up to four or five inches 


broad, and more than one inch in thickneſs; and 


it is found in ſtill greater maſſes in ſome of the 
Ruſſian dominions, where they uſe it for window- 


lights, where it has acquired the name of Muſco- 


vy Glaſs, The ſtratification of the maſſes of talc 
is ſo exceeding fine and perfect, that it is impoſſi- 
ble to conceive how thin the laminæ of it may be 


divided, without ſeeing it; and I know of nothing 


that is more bright, — ſhining, and palin, 


than the thin plates of fine tale. 
24, I imagine that the larger eee of ; 


quartz and feldtſpat, which are ſeen in ſome gra- 
nite rocks, or in granite gravel, from the decom- 


_ poſition of thoſe rocks, may be ranked next to the 


talc for the ſize and magnitude of the maſſes, I 


have ſeen diſtin& maſſes of feldtſpat imbedded in 


the granite rocks of Galloway, and other parts of 


Scotland, of an oblong or quadrilateral figure, up 


to two inches long, and more than one in breadth 


and thickneſs. Theſe urge maſſes * r 
b of 


(271 FH 


of a finely ſtratified or tabulated ſtruckure; but 
the leaves or ſtrata are ſtrongly cemented toge-' 
ther, ſo that theſe fragments are not Tak diviſible 
as the talc. | _ 
34, I ſuppoſe the diamond may come in next to 
the quartz, for the magnitude of its maſſes. * 
reckon that the diamond, and all the gems and 
precious ſtones, which are not of a priſmatical 
figure, from their being chryſtallized i in the caver- 
nous parts of our rocks, are fragments of the an- 
cient ſtrata. All thoſe ſine maſſes and grains 
which are of a ſtratified or tabulated ſtructure, are 
certainly ancient; : And the diamond is known to 
be, perhaps, as finely ſtratified as the talc itſelf; 
and there is certainly no foſſil in the world that 
has a finer fabric, and more perfect ſtratification 
than talc. ,The diamond is ſo hard and ſtrong, 
that it can only be broken by ſplitting or cleaving 
it aſunder ; but the laminæ or ſtratified plates of 
the 0 are ſo ſtrongly and fo finely cement- 
ed together, that they cannot be diſcerned or any 
way known to exiſt, but when force is uſed to 
break the ſtone. The diamond, and many other 
gems, are found in the potatoe form, which ſnews 
them to have been rolled in water, until the aſpe- 
rities and ſharp angles were rubbed off; and their 
tabulated ſtructure proves them to be fragments 
of ſome ancient ſtrata. But that I be not over te- 
dious to no purpoſe, I will obſerve here 1 in gene- 
ral, 


(Css) 1 
ral, that the ſame thing may be ſaid of all he 


bother fine, bright, pure, and pellucid grains and 


maſſes found in the compoſition of our ſtrata, 
which has been ſaid of the above-named. The 


| brightneſs and beauty of their colours, the fine- 


neſs, and the tabulated or ſtratified fabric, proves 
them all to be fragments of ſome ancient ſtrata ; 
and we muſt acknowledge thoſe onedent ſtrata to 


be antediluvian.. 


Now it is remarkable, that all the gems, and 
moſt of the fine grains and ſmall maſſes found in 


the compoſition of our globe, or among the debris 
af the decompoſed fuperficies of our rocks, are of 
various bright and beautiful colours, ſuch as red, 


an azure white, green, blue, yellow, &c. with va- 


rious ſhades and tinges of theſe and other co- 
lours; and it is alſo remarkable, that excepting 


talc, all theſe grains and maſſes, from the ſmall 


grains of ſand up to the coſtly diamond, are ex- 


ceeding hard ; even ſo hard, that no tools of our 
tempering would be fit to pierce, or to have any 


impreſſion upon rocks of them, We find in our 
rocks fine grains of a great variety of colours, 
from which we may infer, that there was a great 


variety of ſtrata in the antediluvian earth ; but as 
theſe colours are very bright, and the grains very 


hard, we may alſo infer, that thoſe ſtrata were 
not very fit for the common purpoſes of life. 


They were t00 mmm to be quarried and worked, 
| and 
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and too bright and glorious for the eye of man td 
behold in buildings, and other common uſes of 
ſociety. : 
"Theſe remarks upon the antediſuvian ſtrata | 
ſuggeſt to me, that the earth was firſt formed a 
ſuitable habitation for ſuch a glorious, perfect and 
happy creature as man in innocence ; but when 
man ſinned againſt God, by aſpiring. at equality 
and independence of his bountiful Creator, and 
Sovereign Lord, he ſoon experienced a fatal 
change. His mind was defiled with ſinful and 
unruly paſſions and appetites, and his body became 
mortal, frail, and vulnerable. In ſhort, man then 


became ſinful, miſerable, and wretched, expoſed 


to ſickneſs, pain, and a thouſand woes and incon- 


veniencies, which made the aids and accommoda® 


tions of ſociety abſolutely neceſſary for his tolera-- 
ble well-being in this world; and the Almighty , 
did not leave him deſtitute, but pitied him in his 
low eſtate, and provided for his accommodation 

Although the antediluvian earth was perfe&ly 
ſuitable for the habitation of man, as he came 
from the hands of his Creator; yet it was not 
ſo ſuitable as the preſent to ſupply the various 
wants of ſuch frail and wretched creatures as we 
are now; and that, when it pleaſed the all-wiſe, 
benevolent, and merciful Creator to pity us in 
that low eſtate, into which we had plunged our- 
eon f MM eee ee 
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ſelves, by attempting to climb too high; ao 
when it pleaſed him to lay our help upon an Al- 
mighty Saviour, who is able to deliver us from 
eternal ruin, to raiſe us up, and reſtore us, even 
here, to virtue, dependence, and hope; the Al- 
mighty was alſo pleaſed, in proper time, to take 
to pieces the fabrick of our firſt habitation, and 
to rebuild it with additional accommodations, ful · 
ly adequate to the various wants and convenien- 
cies of miſerable man in a found! ſtate of) ny 
and commerce. 
We know very well that the tos _ the mi- 
- nerals of the poſtdiluvian earth, are fully adequate 
to all the demands, and perfect Aly. convenient for 
all the accommodations of ſociety ; but we have 
good reaſon to doubt that the antediluvian ſtrata, 


&c, were not ſo ſuitable for our purpoſes. - I am 


confident that there was no pit coal in the former 
earth ; the origin and ſource of which was the 

antediluvian timber, which we have already ex- 

plained ; and coal is of ſuch vaſt conſequence to a 

flouriſhing {tate of ſociety, to arts, manufactures, 
and commerce in our part of the world, that we 
could make but a poor figure without it, and its 
conſequence will increaſe in other countries as 
well as ours. We know that our groſs com- 
pounded ſtrata, and the order of their diſpoſition, 
are exceedingly convenient for our quarrying and 
duilding houſes, harbours, bridges, and for mak - 


ing 


( 


ing roads, &c. I doubt much if the hard and 
fine textures of the ancient ſtrata were fit for any 
of theſe purpoſes. Our coarſe compounded ma- 
terials are very fit for high roads; but I would 
not wiſh to be obliged to travel in a funny day 
upon a pavement of diamonds, talc, and rubies, 
None of the virgin metals we find, ſuch as gold, 
_ ſilver, copper, will make a good edge, nor have 
they the ſtrength and hardneſs of iron. Iron, 
which is of more intrinfic value'than all the gold 
and gems in the univerſe, appears to me to be al- 
together a compound mineral; and that it was 
prepared and diſperſed by the chaotic ſtate of the 
deluge, all over the ſuperficies of the globe, as 
we find it in ſuch yaſt profuſion, like the other 
neceſſary and common bounties of nature. What 
could we do without iron in an improved tate of 
ſociety, arts, and commerce ? And ſuppoſing iron 
to have had the ſame quality and properties be- 
fore as ſince the deluge, yet if it was depoſited in 
| ſtrata among a multitude of other different ſtra- 


ta, as hard and impenetrable as the ſamples which 


we have of them, there could not a ſufficient 
quantity of iron be raiſed to anſwer the demands 
of ſociety, I do but lightly touch theſe obſcure, 
though intereſting topicks, and leave them to be 
examined and treated more amply by the intelli-. 
gent naturaliſt, and he will find that the pheno- 
mena of nature favour my conjeAures, 


1 


, 


I obſerved above, that the great philoſopher 
Moſes has pointed at the manner of the formation 
- of the primitive ſtrata, in the ſignificant words of 


' the Spirit, or wind of the Lord God moving upon 


the face of the waters, which denotes their being 
put in a gently flowing motion, whereby the fine 
and beautiful ſtrata of the antediluvian earth 
were formed ; and I imagine, that moſt of thoſe 
ſtrata were thin, but very regular; and this ſup- 
poſition is founded upon the inconceiveable fine- 
neſs of the materials, or particles of which thoſe 
ſtrata were compoſed ; and if thoſe ſtrata were 
generally thin and hard, they were the more 
ſubject to be cracked by exceſſive drought, and 
they would be the eaſier burſt aſunder, broken 
to pieces, and taken 1 in the waters of the 
deluge. 

The ſame great philoſopher uſes a ent 


language, or form of words, when he points at 


the deſtruction of the ancient ſtrata, and the for- 
mation of the preſent ſuperficies of the earth. He 
yy concerning this ſubject, that © the fountains 

* of the great deep were broken up, by which I 
underſtand the diſſevering, and breaking to pie- 
ces the ſuperficies of the ancient ſtrata, which 
were the only mural boundaries of the ocean, 
for there was but little or no ſand then; ſand be- 
ing evidently the remains of the primitive ſtrata 

22 to egen, and ground ſmall by attrition 
[ in 
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in the chaotic tides. When the primæval ſtra- 
ta were broken up, Moſes ſays, that“ the waters 
* prevailed, and increaſed exceedingly upon the 
face of the earth.” I am very much inclined to 
give credit to Whiſton's account of a comets 
approaching and paſſing near the earth at the 
time of the deluge. It is generally agreed, that a 
comet did appear at the preciſe time mentioned 
by Whiſton. If that comet came as near the 
earth as he ſays; and if the earth paſſed quite 
through the atmoſphere and tail of that comet, 
no doubt, it would occaſion the cataſtrophe of an 
univerſal deluge. Upon that ſuppoſition, it is 
impoſſible for us to imagine, with any reſpect to 
the nature of things, that ſuch an event would 
not happen. The earth paſſing through the at- 
moſphere of the comet, would, undoubtedly, at- 
tract to itſelf a great quantity of that atmoſphere, 
which would fall down in rain upon the earth. 
As there had been no rain'before the deluge, we 
may ſuppoſe that our atmoſphere was by that 
time plentifully charged with watery vapour; 
now, the attraction of a comet paſſing ſo near 
the earth, would raiſe a terrible commotion in 
our atmoſphere, which alone was a ſufficient 
cauſe of prodigious quantities of rain falling up- 
on the earth; which rain, when joined by the 
high tides, which muſt be raiſed by the attrac- 
tion of the comet, were ſuſliciently powerful 
| coy 
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cauſes of an univerſal deluge. Attraction isgknown 
and acknowledged to be an eſſential property of 
bodies; and although they mutually attract 
one another, yet the greater the body, and the 


more matter it contains, the powers of at: 


traction will be proportionally great. Whiſ⸗ 
ton and other aſtronomers aſſure us, that the 
comet which paſſed by the earth at the time 
of the deluge, is conſiderably leſs than the 
earth ; from whence we may conclude, that the 
carth had a greater chance-of robbing ſo ſmall a 
comet of part of its atmoſphere, than of being 
robbed by it. Such a comet paſſing ſo near our 
earth, would certainly, by its powers of attrac- 
tion, greatly diſturb our atmoſphere, and raiſe 
the tides of our ocean to ſuch a monſtrous 
height, as to overflow the land; and when the 
land was overflowed by ſuch high and weighty 
. tides, the weight and force of ſuch tides would 
certainly tear up, and n to Plcatts the n 
val ſtrata. 


Philoſophers may be allowed to form conjec- 


tures concerning the uſe and intention of all na- 
tural bodies; and to know the real uſe of a thing, 
and the intentions of the Deity in producing it, 
is among the moſt profitable and moſt comfort- 
able attainments in natural knowledge; and we 
rejoice in our participation of ſuch knowledge. 
What if the uſe of comets ſhould be to carry 
| ſuch 
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ſuch ſupplies to the planets as may be cc? 
and uſeful, to bring about revolutions, changes, 
or advances, by fire or water? The decay, the 
waſte, - and the deſtruction of one body, ani- 
mal or vegetable, &c. in our world, is made uſe 
of for the well-being of another: But this myſ· 
 tery is too deep for me; and therefore 1. will 
content myſelf with the bare hint. 
We have nothing in nature capable of affiſt- 
ing the imagination to conceive proper notions 
of ſuch monſtrous tides, as a chaotic ſtate of the 
terraqueous globe would be raiſed to; any 


thing that we have ſeen, or can fee, of floods and _ 


inundations, being too trifling to aſſiſt our ideas. 
Mr Ferguſſon's chapter upon Tides is perhaps the 
beſt illuſtration of this ſubje&, and the beft aid 


we can get to aſſiſt u us in NG proper ideas of 5 


thoſe tides. 
When once the tides were by any means raiſ⸗- 
edi ſo high as to invade and overflow the land to 
a great depth, there is no room to doubt, that 
the violent ruſhing forward from eaſt to weſt, of 
ſuch a prodigious weight and depth of water, 
would ſoon tear up and deſtroy the ſolid ſuper- 
ficies of the globe. I have had a good deal of 
experience and obſervation in a practical branch 
of mining called þu/bing ; which is frequently 
pradtiſed in making trials for mineral ores upon 
floping grounds, and ſometimes for huſhing or 
ſcouring 


— 
* 
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ſcouring the rubbiſh out of old works, in order 
to get what ore has been left in the rubbiſh. 
Huſhing is performed by making a huſh-dam or 
reſervoir, with a ſluice as high up as water is to 
be had; and by cutting a trench in a right or a 
diagonal line down the ſlope, and letting out the 


water to ſcour and deepen the trench, or huſh- 


gutter down to the bare rock, in order to make 


diſcoveries. When this operation is ſo far com- 


pleted, that we have waſhed or huſhed away k 


every thing off the face of the rock within the 
gutter, it cannot be imagined, nor if told would 


it be believed without ſeeing, how the ſolid ſur- 


face of the rock is torn up and carried down the 


huſh-gutter by the weight and force of the wa- 


ter; and if two or three feet deep of water, 


blended with ſtones and rubbiſh, can do ſo much, 


what may we not ſuppoſe twenty or. thirty thou- 


ſand feet deep capable of doing. 


We have, perchance, ſeen a ſmall branch of a 


river break out of its channel in a flood, and take 


a new courſe, and then we have ſeen what ha- 


vock that ſmall current has Eg n the face 


of the ground. 
But every thing that we &n be: or think of 


is ſo very diminutive and trifling, as not to be 


ſuited to raiſe our ideas to proper conceptions of 
the amazing weight and force of tides riſing ſe- 


veral n in height, and ruſhing forward in the 
8 
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e 
full force of ſuch a height. When the waters 
of the deluge had ſo far prevailed” as to break _ 
up the primeval ſtrata, and to blend them in 
thoſe high tides which overflowed all the land; 
it 18, pretty eafy to conceive, that the prodigious 
and unequal agitations of ſuch tides, in their pe- 
riodical motions weſtward,. would be fully ade- 
quate to grind down the fragments of thoſe ſtra- 
ta by attrition, into ſuch grains and particles as 
we find in the compoſition of our ſtrata, 

When we refle& upon ſuch a chaos,—a world 
of water and broken rocks, blended together in 
- monſtrous agitation and forward motion, and all 

the ſtones continually grinding one another, by 
rolling and attrition, in the violent progreſſiue 
motions of ſuch tides of the chaotic maſs; it is 
a wonder that any grains and fragments are left 
ſufficiently diſtinguiſhable to give us any notion 
of their being primæval ſtrata, and that 00 are 

ſuch, I have clearly proved before. 1 
When the remains of the primæval ſtrata had 
been rolled about long enough in the agitations 
of the chaotic tides, to prepare the debris of them 
to be fit for being formed in ſuch ſtrata, as would 
be moſt ſuitable and convenient for the various 
purpoſes | of the poſt-diluvian earth, the moſt 
violent agitations of the chaos began then to 
abate, and the ſuperficies of the earth began to 
be formed a-freſh, of the various coarſe grains 
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which were ground down 'and blended together 


in the waters. 
I hinted before, that part of the ſolid Far 
of our globe, ſuch as the granite rocks, compoſ- 
ed of large grains and maſſes, was formed by 
ſubſidence in deep water, which 1 ſuppoſe - to be 
done when thoſe high tides were in ſome degree 
of reſt, about the height of the tides ; and that 
the more regularly ſtratified parts were formed 
by water in motion, when the tides were mov- 
ing weſtward after the Sun and Moon. 

Behold in the granite and porphyry rocks, a 
clear demonſtration of the truth of my natural 
hiſtory of the ſuperficies of the globe. Some of 
the granite rocks of Lochaber in the Highlands 
of Scotland, and many others which I have ſeen, 
are wholly compoſed of large grains of exceeding 
fine ſtones of various bright and beautiful co- 
lours, cemented with the ſame, which rocks were 
deſcribed above, Now, theſe large grains and 
ſmall maſſes of the primæval ſtrata, were too 
heavy and bulky for floating long in the chaotic 
ſtate of the deluge; and therefore, this gravel. 
like matter ſubſided firſt, immediately when the 
rage and violence of the firſt chaotic ſtorms be- 
gan to abate, and this coarſe or large grained 
matter ſubfided before it was any way. debaſed 
or mixed with heterogeneous matter not ſo pure 
and e, Some of the fine granite and por- 
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is vai ſack as that of Bineves in Loch- 
aber, are perfectly fine and pure throughout, be- 
ing wholly compoſed of the debris of finely co- 
loured pure and pellucid ſtrata of the antediluvian 
earth, cemented by a ſine ſand of tlie ſame. Moſt 
of the huge and miſhapen granite rocks of the 
world are of this deſeription, in reſpect to the 
large fize of their grains, though they are not all 
compoſed” of equally beautiful materials. The 
Lochaber granite, and many others which I have 
ſeen, would perhaps be the moſt beautiful ann 
in the world when poliſned. 
I The great naturaliſt Moſes points at Rus b 
mation of our ſtrata, after the deluge was paſt 
the height, in very few, but expreſſive words: 
He tells us, that this great operation was per- 
formed by the agency and motions of the return- 
ing reiterated tides. After informing us that 
the rain from Heaven was reſtrained,” he ſays, 
that ( the waters returned from off the earth 
continually ;?? or that © the waters were conti- 
nually going and returning::*” which words clear- 
ly point at the ebbing and flowing of the tides, 
or, as he expreſſes it, the going and returning of 
the high tides in the chaotic ſtate of the terra- 
queous globe: And a- little forward he fays, in 
his very brief and expreſſive narrative, that * the 
waters decreafed continually;“ or that they were 
continually going and decreaſing.” Genelis 8. 
1 | | The 
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The beſt ads of i is in the as 
as the London Baſkett's Bible of 1741, and 
ſome others. Moſes plainly points out to us the 
decreaſing of the height of thoſe tides, as the 
matter which compoſed our rocks and ſtrata was 
| ſeparated from the waters of the ocean. I know 
very well that it is very unfaſhionable to make 
mention of Moſes, or any way to allude to his 
writings in a work of this nature; but if Moſes's 
writings and the book of nature agree and cor- 
reſpond together, I incline to do him juſtice, I 
have not yet met with any thing that contradicts 
him, in all my reſearches into the Mineral King- 
dom; and it Moſes and Nature ſpeak the ſame 
language, why ſhould I reje& his account of 
theſe matters? I have attentively examined theſe 
ſubjects, in a ſedulous perſevering ſearch of truth, 
with an impartial eye, and I find Moſes and Na- 
ture agree; and whenever philoſophers will take 


5 the trouble to compare my imperfect writings 


with the perfect originals in the book of nature, 
they will then be fully convinced of the truth of 
Moſes' s brief, but perfect narrative. 
WMWMe may add to the above particulars, tow . 
the Mineral Kingdom, a very powerful argument 
in favour of an univerſal deluge, deduced from 
the diſtribution of the various kinds of animals 
over ons different prey: of the earth; and if this 
| ; matter 
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matter is examined impartially, it may be con- 
ſidered as a deciſive proof of the queſtion. 
We know that Noah's Ark grounded upon 
Ararat; one of the higheſt mountains of Arme- 
nia in Aſia; from whence, the inhabitants of the 
poſt-diluvian earth, man and beaſt, were gradu- 
wy ao ao mg "eng; over. * feen with 00 
When 1 8 ee in \ £404 
of the Chriſtian æra, there was neither elephant, 
rhinoceros, camel, lion, ox, nor horſe in the 
new world, nor any other tame nor wild animal 
that is peculiar to the torrid zone, and to the 
other warm. climates of the Old Continent. 
Moſt or all the quadrupeds found in ee 
were ſuch as are found in cold climates, or. e 
ferently, either in cold or warm climates. 
This remark merits the conſideration of, natu- 
ral. philoſophers. . I know. very well, that our 
learned philoſophers, who either deny or doubt 
the reality of an univerſal deluge, are very well 
informed of the comparatively ſmall number of 
quadrupeds found in America; yet, perhaps, they 
have not conſidered this well known fact, as hav- 
ing any relation or connection with the proofs of 
the deluge. But however that- may be, I am bold 
to aſſert, that this hiſtorical fact is a clear PO 
of that great e. F 
ten! The 
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The bun cauſe of this fingular phenomenon 
aba to be inveſtigateee. 

I have been long perſuaded, that he ebnet 
of America is joined to the north-eaſt of Aſia; 
and the reſearches of the juſtly celebrated Captain 
Cook, in his laſt voyage upon the weſt, the 
north-weſt, and the north-eaſt coaſts of America, 


has cleared up this geographical difficulty, and 
decided the queſtion ere wont in onal * | 


ee. 5 | 
J am further aded, yt inerten Was at 


firſt peopled by land from the north-eaſt of Aſia, 
and that the native Americans derived their re- 
mote origin from ſome of the eaſtern Tartars of 
the cold regions to the north of ny 1 are the | 
northern parts of Ruſſian Tartary. © ava 
The copper colour, the thin beards 2 the 
general character and manner of Wing of the 
thern Tartars, and the Americans, favours- 
this hypotheſis. The emigration. of the Tartars 
to America muſt have happened in a very early 
period, before the frozen ſnows of the northern 
regions were accumulated to fuch a degree, as to 
block up the paſſage between the two continents. 
At preſent, there is no paſſage between them by 


land, on account of the mountains of ſnow, which 


have been accumulating for four thoufand years. 
However, this accumulation of ſnow would not 


begin immediately after the flood. It is natural 
to 


057 


to ſuppoſe: 
would thaw, and melt away in ſummer. in the 


northern regions for a conſiderable time, as it 


does now in more temperate climates. Perhaps, 
the froſt and ſnow of the valleys might continue 
to thaw and melt away for ſeveral ages before 
the mountains of ice and frozen ſnow hegan to 
accumulate over the whole face of the immenſe 
regions of the north; though the ſnow is now. 
heaped up to perhaps many miles of perpendicu- 
lar depth over the face of the valleys, as well as 
the mountains. The mountains of ice and fro: 
zen ſnow would begin by flow degrees. At firſt, . 
ſome little ſnow would remain upon the higheſt 
mountains all ſummer, which would increaſe by 
degrees, untill it began to remain over ſummer 
upon the loweſt hills; and this increaſed quanti- 
ty of ſnow would increaſe the rigours of the ſea- 
ſons and climate, which would become more and 
more cold and ſtormy every year; and at laſt, a 
ſevere ſeaſon would pour down ſuch a vaſt quan- 
tity of ſnow, that the next ſummer's ſun could 
not melt it off the valleys ; and then the founda- 
tion was laid of the preſent mountains of ice and 
| ſnow; and more is piled up and built upon this 
foundation every year. The quadrupeds found 
in America, when Columbus diſcovered that con- 
tinent, would proceed there from the Old Conti- 
nent long before the 88 of the climate would 


increaſe 


e eee 
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increaſe to this extremity of cold. Wild beaſts 


love to roam at pleaſure, excepting when they 
are purſued by their enemies, or ſhun'the reſorts 
of men, and the haunts of more powerful rave- 


nous animals. Beaſts, as well as men, make war 


upon, and deſtroy one another. The harmleſs, 
the timid, and the weak of the brute creation, fly 
w_—_ and ſhun the cruel, the ſtrong, and feroci- 


The wild beaſts of prey, and ſuch as were 


| _- engedjctely domeſticated or tamed for uſe, 
would be turned looſe in the country of Arme- 


nia, to ſhift for themſelves as ſoon after the flood 


as the earth was in -proper condition to produce 


abundance of _ roots, ß n: for ee 


ſuſtenance. | 
Armenia being Gtuated i in ako! 40 8 of 


Hand latitude, ſuch beaſts as delight in cold cli- 


mates would ſoon ſpread to the furtheſt northern 
latitudes; and the weak and timid would advance 
faſter than natural inclination prompted them, be- 
ing obliged to flee from their numerous enemies. 
Theſe natural cauſes, and natural propenſities, 
would bring a variety of quadrupeds into North 
America, before the whole face of the northern 
regions were covered over with eternal ſnow : 
And it may be obſerved, no quadrupeds were 
found in America when Columbus landed there, 
but ſuch as can live a conſiderable time in the 
Foods. Captain Cook found the coaſts of the 


moſt 


1 7 


0 5 


100 northern parts of Aweries 1 vin 
wood; and no doubt, the inland parts were 
woody before the mountains of frozen ſnow be- 
gan to accumulate. Many of the quadrupeds 
would live in the northern woods for ſome 'win- 
ters, before they advanced further ſouth, and 
they would be ſubſiſted, ſome by browſing, and 
ſome by preying upon others. But moſt of them 
would advance rapidly towards the ſouth ; the:ti- | 
mid being propelled by their enemies, py the 
| carnivorous purſuing their prey. The bear, and 
\ other ferocious animals of the cold climates were 
found in America when firſt diſcovered; but 
there was neither lion nor tiger, nor any 'other a 
of the fierce inhabitants of warm climates; ex- 
cepting one ſpecies of panther, or ſome other 
kind of the ſpotted tribes. Some of the earlieſt. 
Spaniards of America might introduce a breed of 
theſe fierce animals from Aſia, with a view. of 
training them for the chace, to hunt the deer, 
and other harmleſs American. animals z and theſe. 
might break looſe, run wild, and ſoon fill the 
woods with their progeny; The eruel ee ao b 
of the Spaniards at the period of their firſt con- 
queſt of Peru, fully juſtifies ſuch a conjecture: . 
And the wee of een is "rey common in 
Aſia. 3 5 
There! is ance 15 + accountin ug rationally 
for the appearance of this ſpecies of leopard in 
Vol., II. 3 | America. 


1 


4 8 Þ 


kn. Hmmm N 
ma and pacos northward, in a very early period, 
and never give over the chace, until thoſe harmleſs 


creatures ſettled among the precipices and ſnows 


| ſheep in any part of the Old Continen 


could not ſubſiſt for cold, nor could they run as 
faſt as the lama amgng the rocks and ſtones of 
thoſe mountains. There are none of theſe camel - 
that I 
know of. In their wild ſtate, among the Cordil 
leras and Andes, theſe harmleſs, uſeful creatures 
are ſo vigorous, lively and fleet, that they bid de- 
ſiance to the chace of every other animal whatſo- 
ever. They can only be taken or killed by ſtra- 
tagem, even when they come down to the low- 
er ſkirts of the mountains. Nothing can come 
near them when e eee PN n 
gin to run off, _ 

The lama and the bebe are only found 1 in . 
South America, where they have a tame breed of 
them; and they are harmleſs, uſeful creatures, 
but incomparably more ſlow and phlegmatic than 
in the wild ſtate. In that ſtate, where they 
enjoy perfect freedom, and a choice of food 
and climate, theſe creatures are exceedingly ac 
tive and ſtrong ;j they delight in the tegions of 
now, among the coldeſt mountains of South 
America; and are ſaid to be found among the 
range of theſe mountains, as far ſouth as Pata. 
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gonia. In ala wild ſtate, the hab is called 
guanaco, and the pacos, which is the ſmaller: of 
the two ſpecies, or varieties of American ſheep, 
is, in its wild ſtate, called vicuna. It is faid, that 
the vicunas are ſtill fonder of the ſummits of 
mountains, and of the coldeſt regions of ice my 

ſnow, than the lama. | 

Now, the lama and Roewe being only found in 


America, and not in any part of the Old Conti- 
nent, and their delighting in the higheſt, and con- 


ſequently the coldeſt ranges of mountains in the 
world, favours my conjecture, that theſe harmleſs 
creatures would wander from Armenia towards 
the north; and that they might be chaſed by the 
American leopard, in a very early age of the 
world, as far as the Cordilleras, before heh found 
a place of perfect ſafety from this ferocious ene- 

my. The lama and pacos not yielding ſuch fine 
fleeces, and perhaps not fuch fine fleſh as our 
| ſheep; and being more capable of ſeeuring their 
own ſafety among the roughneſs*and' cold of the 
higheſt mountains, would be turned looſe by No- 
ah and his ſons. The ſheep was more worthy | 
of their care, and they had more need of it, be+ 

ing, comparatively, but ſlow of foot, timid, and 
defenceleſs. And moreover, the firſt men had no 
inducement to incumber themſelves with the 


care of any other animals of this kind, as the 
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ſheep vis afford them abundance of the fineſt 
Heeces, and of the beſt and moſt Nunn, 
animal food. 
War is as natural to tha ſavage fats #1 man- 
kind, as to the civiliſed. It is rather more inci- 
dent to the ſavage, hunting being a ſort of pro- 
per education for training up the ſavage for war ; 
and the cauſes or motives of their wars are as | 
common and as trifling, if not mp more n 
and frivolous. | 
The concerns, the £5644: nd . 
l of the chace, breed as many quarrels among 
the ſavage, as the diſputes about teritory and the 
affairs of commerce among the civilized nations. 
The firſt emigration of the Americans from the 
Old Continent, might have happened in conſe- 
quence of the loſs of a battle,—the loſs of their 
domeſtic animals, or of their grazing and hunt- 
ing grounds, which the conquerors would take 
poſſeſſion of. In this caſe, the conquered would 
be obliged to fiy northward, to conceal them- 
ſelves in the woods; and if reduced to few in 
number, they durſt not return for hue: of watts 
all maſſacred. ' +4 
The laws of war among the ot, to this 2 
hour, is implacable revenge and deſtruction; not 
to ſubdue for the honour and advantages of the 
victory, but if poſlible, to murder and extermi. 
nate the whole race of their enemies. This kin- 
. dred 


5 23 3 3 


Said feature of ancient Tartarian Nate has 
been ſufficiently exemplified, both in the old and 
in the new world, to prove the kindred and ſimi» 
larity of character and manners of the Tartars of 
both continents. Jenghiz-khan in the old, and 
the Iroquois in the new world, axe well 'authenti- 
cated proofs of the juſtice and propriety of this 
obſeryation. The celebrated barbarian Jenghize 
khan murdered. millions without cauſe, or hard- 
ly any pretence of provocation; and if he and hig 
blood-hounds had lived long enough, they would. 
have exterminated moſt of the human race out of 
the Old Continent; and his kindred in the new 
always ſhewed as 890g Wil -oply hs wanted 
equal power.. 

lf we are rather. e 10 . ahi the 
firſt emigration of the remote anceſtors of the 
Americans was. voluntary, and not the reſult of 
the fate of war, or other abſolute neceſſity, this. 
will make very little alteration of future cireum : 
ſtances. In this caſe, the whole horde or hordes 
would remove with all their beſtial; and other ef- 
fects (a ſhort inventory), in the ſame manner ag 
the hordes of Tartars have always removed from 
place to place, in all ages down to this very 
time; yet, even upon this ſuppoſition, 'there 


could be.no more domeſtic. animals in America, 55 


. the enn found there in the fifteenth £2 
$2 KA. 


0 3) 
century. "Supt they carried numbers and 


variety with them, they muſt all die by the way of 


cold and hunger, in the iriclement and barren re- 


gions of the north, which Captain Cook found 


to be exceedingly extenſive. It is natural to 
ſuppoſe that the emigrants themſelves would 
have great and inſufferable hardſhips to en- 
counter. in paſſing through theſe dreary, ex- 

tenſive, and inhoſpitable regions, and that they 
would be reduced to 'few in number, and to a 
miſerable condition, before they arrived at, and 
ſertled in more temperate and fruitful climates. 
In this journey, and in theſe circumſtances, their 
ſavage ſtate was very much in their favour, be- 
ing accuſtomed to live hardily, and to Kill and 
ſubſiſt upon wild beafts ; they would find ſome 
of theſe by the way, which would often ſupply | 
their wants; and as the inland countries might 


_ then be ſhut up with ſnow, it is probable that 


they would travel by the weſt coaſt, in which 
route they would find abundance of ſhell-fiſn in 
moſt places. It is very probable that the ſea- 
coaſt was the only open paſſage. Captain Cook 
found every mark and appearance of a great and 
extenſive continent in, the moſt north-weſtern 
parts of America. The river Turnagain, which 
falls into the ocean about the latitude fixty north, 
is one of the largeſt rivers in the world; the 


ſhores of which river, and of the ſea thereabout, 


800 


was i with ** in ſummer n to the _ 
very beach ; and it is very well known, that ſuch 
rivers always derive their ſources from great and 

_ extenſive continents. But notwithſtanding the 
rigours and the eternal ſnows, Captain Cook 
found theſe dreary regions inhabited by a rage of 
ſwarthy people of low ſtature, the effects of the 
climate ; and it was very evident, that the inha- 
ditants muſt depend entirely upon fiſhing and 


hunting all the year round, as nothing could be 
got from a land eternally covered with ſnow. 


This hiſtorical fact lately diſcovered ſuggeſts to 
us, that only ſome of the firſt emigrants, or of 


their immediate poſterity, puſhed forward to the 
temperate and warm- climates of America, and 


that ſome of them remained by the way in the 
moſt diſmal regions bf the north, where they 
found a wretched, but ſure ſubſiſtence,” by: fiſhing 
and hunting, which became agreeable: by cuſtom, 
| and a ſenſe of the tranquility of their ſituation, 
far from the danger and diſturbance of powerful 


_ neighbours. - The powerful effects of long habit 


has brought the Eſquimaux to prefer the eternal 
ſnows and rough ſeas of Labrador to all the reſt 
of the world. But although the Tartarian emi- 
grants could be ſupported by the ſea, and by the 
woods, in the long and tedious paſſage by the 
north-weſt coaſt of America, until they arrived 
in warmer aim d an open country; yet 

_ the 
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the domeſtic and uſeful animals of the old cori- 
tinent muſt all periſh by the way, and very ſoon 
too, there being nothing in the world for them 
to eat, during the long winters of the north, in 
a paſſage of ſeveral thouſand miles; The weſt 
and north-weſt of America, from latitude 44. to 
the junction of the American and Aſiatic conti- 
nents, is ſaid to be three thouſand ſeven hundred 
miles, in the account of Captain Cook's laſt voy- | 
age. We are not however to imagine, that all 
this great length of coaſt is conſtantly covered 
with ſnow ; but we may confidently aſſert, that 
at leaſt one third of it is perpetually covered 
from generation to generation; and we may as 
confidently aſſert, that one thirtieth part of it, 
when totally covered with ſnow, is ſufficient to 
kill all the domeſtic animals of the Old Conti- 
nent, where they could get neither provender 
nor ſhelter from the rigours of the climate. The 
whole of this immenſe diſtance would be covered 
with a great depth of ſnow, through the whole 
length of every winter; and the moſt of the 
ground in the northern climates conſiſts of boggy 
moraſſes, and of woodland, where man might 
find game to kill; but our uſeful animals would 
find nothing to eat, nor could they find any ſnel⸗ 
ter; and of conſequence, none of them could be 
preſerved alive; and none of them were found 


5 in e when the Europeans landed there in 
| | the 
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the fifteenth anos And it may be inferred, — 

I might ſay proved, from this very Ji ale, 
that America was at firſt peopled by the north; 
and that the firſt inhabitants walked there by. 
land. Had they gone there by ſea, they would 
have, carried ſome of the domeſtic animals of 
their own country with them; but none of ours 
were found. i in all America. 

It may be objected to this, that it is not Probe- 
ble the native Americans derived their origin 
from the Lartars. The Tartars have had the art 
and cuſtom of taming animals in all ages, and of 
making uſe of them, at leaſt, for carrying bur- 
dens, and for ſupplying milk and fleſh for their 
| ſubſiſtence... The Americans, on the contrary, 
had not the art of taming animals; nor had they 
any knowledge of their domeſtic uſes when Co- 
lumbus diſeovered their country; and therefore, 
it may be inferred, that the original Americans 
muſt have arrived there from ſome iſland which 
had not the knowledge and uſe of domeſtic ani- 
mals. In; anſwer to this objection, I would aſks. 
how they could tame and uſe what they had not, 
and what was not in their power to have? There, 
was no domeſtic animal of the Old Continent. in 
all America when Columbus landed there; of 
conſequence, it was impoſlible for the natives to 
tame and domeſticate what they had not. The 
only native animals i in all America, capable of be- 

Vor. „ a p = ing 
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ing domeſticated, and made comfiteraBly afckut, 
were the lama and pacos; and theſe were tamed 
and uſed by the Peruvians for carrying burdens, 
and for food and cloathing. However, I am of 
opinion, that the celebrated founder of their 
Empire, and their wiſe law-giver Manco Capac, 
learned them to tame and make uſe of theſe ani- 
mals, as well as the other arts and civil inſtitu- 
tions which he eſtabliſhed among them. 
The wiſe founder of the Peruvian” Empire 
would ſoon want the fleeces of the lama and pa- 
cos to cloath his own family; and therefore, he 
would procure young ones and tame them, and 
their great ſize and ſtrength would ſuggeſt to 
him the thought and the experiment of uſing 
them for burdens, in the hilly country of Peru, 
where they had no other animal fit for ſuch an 
uſe; and when they became plenty, they would 
my their fleſh, and find it good and vholdome 
Whether the er An 


mericans were at firſt 
driven into the defarts of the north by ſavage 
wars, or that they voluntarily emigrated, or gra- 
dualſy moved and advanced northward, they 
would be very ſoon deprived of all their domeſtic 
and uſeful animals, either by the war of their 
brethren or of the elements. They could not 
ſarvive one winter without any manner of ſhel- 
ter, or of provender, in the dreadful rigours of 
= Wis" of” the 
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the ak The emigrants themſelves would be 
a long time by the way, perhaps ſo long, that 
the men and women born in Tartary would be 
all extinct before they arrived in the temperate 
and warmer climates; of courſe, they muſt have 
loſt all knowledge of the domeſtic and uſeful 
animals of the 'old world, as well as their uſe, 
and the art of taming them; and it was impoſ- 
ſible for them to recover this knowledge and-art, 
when they had none of theſe cattle, - The lama 
and pacos were only found among the lofty 
mountains of South America, and it would hard- 
ly occur to the barbarous ſavages of thoſe re- 
gions, to domeſticate them before Manco or Ma- 
doc arrived among them. They were not do- 
meſticated themſelves till then. We obſerved 
before, that the emigrants mult © have ſuffered 
great and intolerable hardſhips by the Way, dur- 
ing a very conſiderable length of time; and no- 
thing in the world has a greater tendency, and 
more powerful effects in redueing mankind to a 
ſtate of abſolute ignorance and xuſticity, than 
long and inſufferable hardſhips, even ſuppoſing 
them to have been derived from a civilized ori- 
gin; but we have ſhewed, that the remote origin 
of the Americans was the Tartars of north-eaſt. 
Aſia, who have always been a ſavage, barbarous, 
and ferocious banditti ; and theſe reflections may 
ſufficiently account for the ſavage barbarity of 

| the 


, 


the Americans, and for their extreme ignorance 


of, and averſion to the manners and cuſtoms of 
the old world, when they were firſt diſcovered by 
Columbus ; ; and the caſe is not yet much altered. | 
Where they are not under the immediate force 


of ſome powerful impulſe or reſtraint, they are 


not yet more placable or civilized, nor have 
they altered their cuſtoms or manners; and the 
fame may be ſaid of their anceſtors the Tartars. 
The Tartars have continued in a ſavage ſtate of 
barbarity for more than four thouſand years paſt, 


though ſurrounded by civilized nations, and poſ- 


ſeſſing immenſe regions of the beſt lands and cli- 
mates in the world, ſituated in the temperate 
zone, which they neither plough nor dig; no 
wonder, then, if their brethren the Americans 
are ſo attached to the ſavage ſtate,—fhould have 


forgot their origin, and were found ſo ignorant 
and averſe to our manners and cuſtoms. | 


# 


Let us now conſider the force and import of 
theſe facts and reaſonings, as far as they are con- 


nected with the proofs of the univerſal deluge. 


The records, the traditions, and belief of all 
antiquity, leave no room for us to doubt, that 
Noah's Ark grounded upon Mount Ararat in 
Armenia, which is ſituated as near the center of 
the Old Continent as can be imagined; a pro- 
cd center om whence t to diſtribute all the fu- 
— | | 1 ture 
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ture inhabitants of FR rack; man and beaſt,— 
America is connected with the Old Conti- 
nent by the extremities of the north; but the 
Ark, with all the land animals, grounded in 
Armenia, where they muſt propagate, and from 
whence they muſt ſpread abroad and repleniſh the 
earth. From this arrangement of things, and 
of ſituation and climate, only a very few kinds of 
the large, the noble, and the uſeful animals, could 
reach America, and theſe few only ſuch as could 
bear the rigours of the north, or that could paſs 
quite through the moſt inhoſpitable climate in a 
ſhort ſpace of time during the ſummer ſeaſon ; or 
ſuch as could defend themſelves againſt the effects 
of the extreme coldneſs of the climate, and find 
ſubſiſtence by the way to frre them dunng a 
long peregrination. 

If we take but a curſory view of the conſtitu- 
tions of the larger quadrupeds, we ſhall be con- 
vinced, that according to theſe obſervations, not 
many of them could reach America. Among 
the harmleſs and domeſtic animals, the elephant, 
camel, bull, horſe, aſs, ſheep, ſwine, &c. could 
not bear the cold and rigours of the north; nor 
could they find proper and neceſſary food and 
ſhelter in paſſing through it to warmer climates. 
| Among the large, ſavage, and ferocious animals, 
the lion, rhinoceros, tiger, &c. could not, bear 
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the cold of the north, nor could they find. ſhelter 
from the rigours of the climate and ſeaſons. 
Let us now take a view of the natural hiſtory 


of America, when Columbus diſcovered that 
great continent in the fifteenth century; and in 


this view, we ſhall not find ſo much as one of 
the above-named animals among all the quadru- 


|  peds of the new world in that æra. If we divide 
the larger kinds of the land animals which 


were natives of America when firſt diſcovered, 
into the harmleſs and the ſavage, we ſhall find 
but a few ſpecies of the former, and not a 
long liſt of the latter, over the whole bounds of 
that immenſe continent. Among thoſe of the 
former charaQter, muſt be reckoned the lama and 


the pacos, and ſeveral ſpecies of deer. This is 


but a ſmall number and variety; but however 
ſmall it is, I do not know that there was any 
other large animal of this character in all Ameri- 
ca when firſt diſcovered ; and it was phyſically im- 
poſſible that there ſhould be any more, unleſs 


they had been carried there by ſea, as the Euro- 


pean nations have done ſince that period. The 
lama and pacos delight in the ſummits and fro- 
zen ſnows of the higheſt mountains; and there- 


fore, from a conſideration of the nature of things, 
we might expect to find theſe in the New Conti- 


nent, becauſe theſe would Mot feel the rigours 


of the north; they could ſecure themſelve om 
their 


e | 
their enemies in the fafe retreats of rocky preci- 


pices, and ſuch places as are inacceſſible to all 
other large animals; and they could fubſiſt in 
winter upon the branches of trees and ſhrubs, 
without water; and thefe are ſound in America, 
and in their natural ſtate, among the Cordilleras 
and the Andes, the higheſt ranges of mountains 
in the world, which are places ſuitable to their 
conſtitutions, and for their fafety. Various ſpe- 
cies of the cervi, or; deer kinds, are almoſt the 
only large harmleſs animals found in the new 
world, beſides the lama and pacos. All the deer 
kinds can ſuffer cold, being defended by thick 
furs, and they can ſubſiſt in winter upon the 
branches and the bark of trees and ſhrubs; and 
therefore, it was natural to look for theſe in 
America, and they were found there. Among 
this ſmall number, the lama and pacos were per- 
haps the only animals which the Americans could 
domeſticate and bring to any conſiderable degree 
of utility, and theſe were tamed, and uſed for 
burdens, food, and cloathing, The native Ame- 
ricans killed the wild deer for food, and uſed 
their ſkins for cloathing ; and there is generally 
no further uſe made of theſe animals in the Old 
Continent, excepting that the Laplanders domeſ- 
ticate the rein deer, train them to draw fledges 
upon the ice and ſnow, and uſe their milk and 


fleſh as we do the cow's. 
It 
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It 1 is ſard that rein deers are found 3 in the nor- 


chern parts of America, but whether they are 
tamed and domeſticated there or not, cannot 


tell. 

The large ſavage ferocious animals of America : 
are not much more. numerous than the uſeful 
and harmleſs. Various ſpecies of bears may be 
reckoned the principal of theſe for ſtrength and 
magnitude. Bears are common inhabitants of 
the molt northern regions of both continents ;_ 


and they agree ſo well with a cold climate, that 


they frequently burrow beneath the ſnow in win- 
ter ; and therefore, it is very natural to find 
theſe animals in America. Among the ferocious 
animals of America, the next to the bear in ſize 
and ſtrength, is a ſpecies of leopard or panther. 
I obſerved before, that probably ſome Spaniard 


introduced a breed of theſe, with a view of 
hunting deers and other large animals with them; 
Wich might break looſe as ſoon as landed, 2 


then they would ſoon multiply. _ | 
The cold regions of the north is not perfectly 


natural to the conſtitution of this ſavage animal; 
but as he is carnivorous, he might purſue his 


prey far to the north in an early age, and when 


be was there, he need not take up much time in 


paſlng through to warmer climates. 
If we ſuppoſe that a number, or a pair of theſe, 


followed the lama and pacos northward, until 
they 


1 a 
they arrived in America, and that the one ſort 
never gave up the purſuit, nor the others their 
fears, till the lamas gained the ſummits of the 
Cordilleras, where they could live in perfect ſafe- 
ty, we may then account for our finding theſe 
camel-ſheep, and a ſpecies of leopard in the New 
Continent, and for our finding none of this kind 
of ſheep in the old. The lama and pacos either 
went northward of their own accord, or were 
purſued in an early age, before they had time to 
{tock the mountains of Aſia, where the lion, ti- 
ger, and all their enemies were ready to devour 
them, But after all our reaſoning about the 
American leopard, it is very probable that he 
was. introduced by the Spaniards. South Ame- 
rica is now terribly infeſted with immenſe multi- 
tudes of wild dogs, which are extremely fero- 
cious, though it is certain there was not one dog 
in the whole continent when firſt' diſcovered. by 
Columbus. The whole aim and purſuit of the 
firſt Spaniards in America was gold, ſavage plea- 
ſures, and the deſtruction of the defenceleſs na- 
tives. They were ſo cruel, barbarous, and re- 
gardleſs, that we need not wonder at their intro- 
ducing any future evil; and it is now extremely 
difficult, herhaps impoſſible, to aſcertain the ci- 
vil and natural hiſtory of Spaniſh America, when 
firſt invaded and e by wn cruel aa 
rians. 
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The wolf, I ſuppoſe, is the third Amiatican a- 


vage animal for ſize and ſtrength. But the 


wolf dwells among the Alpine ſnows of all coun- 


tries, and he is ſo ravenous, that he will purſue 


his prey into any country or climate ; and there- 


fore, it is natural to find them in America. 


There is alſo a great variety of monkeys in 
America, which generally are not carnivorous, 
though many of them are remarkably ferocious, 


and. the mildeſt of them delight in miſchief. 


The ſimia, or monkey race, are very widely 


ſpread in both continents ; they delight in wood- 
land countries, but they are found much farther 


north in America than m the Old Continent, 
With reſpect to the fox and the other nume- 


rous races of the furry quadrupeds, the north is 


their native climate ; and therefore, we need not 
take any further notice of them. 
Theſe facts are remarkably ſingular and ftrik- 


ing, and not eaſily accounted for upon any other 
| hypotheſis than that of the univerſal deluge. 


But if we allow, that Noah's Ark, with all the 


land animals, reſted upon Ararat, near the cen- 
ter of the Old Continent, every difficulty is then 


removed out of the way, and the ancient hiſtory 


of America is eaſily underſtood. Upon this ſup- 
poſition, the extreme ignorance and ſavage ſtate 


of the Americans becomes natural and ſfelf-ex- 
. 


The 
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The Tartars, a | favage and brkaivus' people, 


1 5 from the beginning have always inhabited the 


vicinity of Armenia in the Old Continent; and 


it was natural for ſuch ſavages to penetrate the 


woodland countries of the north, and proceed to 
America, and there they were found, with very 
little alteration in their perſonal appearance, and 
ſtill leſs in their cuſtoms, manners, and general 
character. They are to this day the very ſame | 
people in both continents, without any material 
change or alteration, in ſuch a valt length of time 
| and diſtance. | 


Every thing becomes plain and natural when 
taken in this light. If the Ark, with all the land 
animals, reſted in the Old Continent, there 
could not be many of the large animals in Ame- 
rica, unleſs they had been carried there by ſea ; 
becauſe they could not bear the rigours of the 
north, nor ſubſiſt among the northern ſnows; and 
accordingly, no large quadrupeds -were found | 
there, but ſuch as can bear the cold of northern 
regions. Neither elephant nor camel, horſe nor 
cow, lion nor tiger, were found in America when 
Columbus firſt landed there. All the quadru- 
peds 'which are found in the cold climates of the 
Old Continent were alſo found in America, and 
no others ; and this proves clearly, that the Old 
Continent is the original ſeat of all the land ani- 
mals; and it alſo proves, that the firſt men went 


to 
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to America by land. Had they gone. there 5 
ſea, they would have carried ſome of the uſeful 
and domeſtic animals of the Old Continent with 


ew. .- 


In ſhort, every thing that comes under our 
conſideration relating to this ſubje& in both con- 


tinents, mutually prove and illuſtrate one ano- 


ther. 


I might here produce the Gs 52 ancient 


hiſtory in favour of the univerſal deluge, to corro- 
borate and confirm what I have advanced about 


the diſtribution of the larger quadrupeds in both 


continents, as almoſt all lettered nations have re- 


corded that event, either as an biſtorical fact, or 
as a generally received tradition; eſpecially the 
Jews, Egyptians, Babylonians, Greeks, and Ro- 
mans; and ſome of the ancient writers upon this 
ſubject agree with Moſes in the principal particu- 


lars recorded in the book of Geneſis concerning 


the deluge; only their account is not ſo diſtind, 


Judicious, and conſiſtent, as that of Moſes, whole. 


narrative is perfect, though conciſe, But I have 
neither letters, abilities, nox ſkill, for hiſtorical 
diſquiſitions; ; aud therefore, I will ſtick to my 
own province, the Mineral Kingdom, where my 
labours may be uſeful, and will leave the hiſtori- 
cal part to ſome learned philoſopher, who ſhall be 
convinced of the truth of my propoſitions, and 
of the i 1 of my intentions; and from theſe 

convictions, 


— 
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convictions, ſhall veſotvs'" to Gp with” 1 
have begun. Some good philoſopher may here 
after think it worth his while to explain and po- 
liſh my imperfect work, and to add the evidence 
of ancient hiſtory to conſirm and illuſtrate a 0 0 
of anuch 1 BN to Th learned world: 

— 1. 

* brief recapitulation of the ſubjects trealed of 
in the former pages, may be- of uſe to bring the 
principal particulars under one comprehenſive ol 

view, in order to impreſs a Henetal idea of the le- _- 
| * Tm ow” d are pe e,, 
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x 1 avs 1 20 a . view of the prerall. 1 
ing ſtrata of Great Britain; which may be co 
ſidered as an epitome of the whole ſolid ſurface | 1 
of our globe; and I have obſerved, that ſome o 
theſe are ſtratified, and that ſome of them are 

not, and the different degrees of ſtratification are 
pointed out with preciſion; and the facts and 
deſcriptions in natural hiſtory treated of under 
this head, will make gentlemen better aeqvaint. 
ed with the foſſil part of their eſtates and coun- 
try than they were before. „ „ 


2. I have given aN A hiſtory of the 155 | 
tification of the ſuperficies of the globe in a full - 
and particular manner; and of the bearing, ſlope, _ 3 

and continuity of regular ſtrata, and alſo of the _ 
| ns. 
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fiſſures, chaſms, and other interruptions of the | 


_ regularity of the ſtrata; all of which point out 


and prove the agency of water in motion, from 
which we are obliged to infer, that the ſolid ſur- 
face of our globe was formed by the revolutions 


and various motions of TO tides. 


3. I hows examined — of 95 Buffon' "= 


theory of the earth, and compared it with the ; 


real ſtructure of the ſurface of our globe; and it 
will appear to the intelligent and candid reader, 
that the great French naturaliſt was extremely 


deficient in the ne, of this my of his 


Os 


45 I have treated of the natural hiſtory of | 
mountains, and of their glens and excavations. 
I have thoroughly examined their interior and 


exterior phenomena; and when the intelligent 


philoſopher peruſes the hiſtory of mountains, my 


_ obſervations upon this difficult, but ſublime ſub- 
ject, will prove clear, convincing, and Hulle. 
| tory. | | 


5. I have looked into the interior quality and 
ſubſtance of many of our rocks and ſtrata ; and 
I find that they are compound bodies, containing 
a great number of ingredients or component 


Paris, of us Pane and colours, diſtin- 


guiſnable 


031 
quiſhable from « one another inet I abies; that 
the different articles found in the compoſition of 
our ſtrata have each of them a diſtin appear- 


ance and quality, and a regular form and ſtruc- 
ture of their own, independent of their ſituation, 


— 


connection, and relation to our rocks and ſtrata: 


Such, for inſtance, are the fragments of tale, and 
others, which are found, and eaſily diſtinguiſh- 
ed, in the compoſition of many of our rocks; 

and beſides the larger maſſes, which may juſtly 
be called fragments, many of our ſtrata are com- 
poſed of ſmaller, but viſible grains, of different. 
ſizes, and of various colours ; but they all agree 


in this particular, that each of them is a diſtinct 


and a real ſtone, apparently homogeneous, and 
of a remarkably fine and uniform texture; but 
it is abundantly evident, that we have no rocks 
nor ſtrata in the ſuperficies of the preſent earth, 
of the ſame quality and texture, from whence 
theſe grains and fragments oat * derived 
their origin. | 
All our rocks are condo bodies, in which 
we can diſtinguiſh a variety of different parts ; 
on the contrary, each of theſe fragments appear 
fine, pure, and homogeneous, of an uniform tex- 
ture, and ſome of them regularly ſtratified, as 
the talc, &c. and therefore, we are obliged to 
conclude, that theſe are all fragments and re- 
mains of antediluvian firata, which have been 
broken 
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1 to pieces, 5 agitated in Fg tides of the 
univerſal deluge, P ** were e in our 


CE ſtrata. 


6. I have Re a 8 view of foſlil ſhells, 
_ foſſil plants, foſſil bones, and other remains of the 
animal and vegetable kingdoms, which are found 
in the compoſition of our rocks and ſtrata ; but 
as this part of my ſubje& is generally well under- 
ſtood, and has been treated at large by others, 
I have only briefly glanced at this part of natural 
hiſtory, merely to ſhew its coincidence and agree- 
ment with the other parts of my ſubje&. I have 
ſelected ſome particular ſtrata for examination, 
ſuch as the ſtrata of coal and of ironſtone; the 
origin, ſituation, quality, and ſtructure of which, 
I have pointed out and deſcribed; and from the 
conſideration of theſe ſeveral particulars, 'and of 
the whole phenomena of the ſuperficies of the 
earth, above ground and below, I am . obliged to 
conclude, . that there has been an univerſal de- 
| luge ; but from many of theſe phenomena of na- 
ture, which 1 have carefully inveſtigated; I am 
alſo obliged to conclude, that this deluge differed 
in ſome eſſential particulars from what has been 
imagined and recorded by former writers upon 
the ſubjet. The deluge was not brought about 
by producing a quantity of water, ſufficient to 
cover the earth round about, to the depth of ſeve- 
| 55 ral 
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ral miles, ſo as to overflow the ſummits of the 
higheſt mountains, which appears to me impoſſi- 
ble, without a miracle, if we allow thoſe moun- 
tains to ſtand firm and remain as they now are. 
The univerſal deluge was brought on and ac- 
compliſhed by the concurring agency of a num- 
ber of ſecond cauſes ; all of which were prepar- 
ed and ripened in ho ordinary courſe of nature. 
From there being no rain in the antediluvian 


| earth, the ſuperficies of the ſtrata gradually loſt 


their coheſion, and approached to decay, for want 
ol natural and neceſſary moiſture. An immenſe 
quantity of water was accumulated in the regions 
of the atmoſphere, by conſtant evaporation from 
the ocean and lakes, without any returns or di- 
minution by heavy rains, during the ſpace of near 
two thouſand years; but when the rain began, 
it continued pouring down conſtantly for the 
ſpace of ſix weeks, if not ſix months. When 
this conſtant heavy rain poured down upon the 
over-dried and half calcined ſtrata, the ſudden 
acceſs of ſuch abundance of water naturally pro- 
duced an ebullition and ferment, whereby the 
diſlocation and deſtruction of the ſolid ſurface of 
the earth was ſoon completed; and by this 
means, the rocky ſhores, which were then the 
only mural bounds of the ocean, were decompoſ- 
ed, broken to pieces, and mixed with the waters 
of the ocean, and of the rain. When the boun- 
da. „ daries 


034 


daries of the ocean were. thus broken to pieces, 
and mixed with the waters into a ſort. of chaos, 
the fluid ſurface was ſoon greatly enlarged, and 
- thereby a much greater ſurface of attraction was 
expoſed. to the influence of the Sun and Moon, 
and of conſequence, the tides would be propor- 
tionally raiſed; and this natural cauſe and means, 
when joined with the conſtant heavy rains, and 
the diſſolution of the ſuperficies of the ſtrata, 
would, when all united, ſoon overflow and de- 
ſtroy the whole ſolid ſurface of the globe, and 
produce an univerſal chaos or deluge. ' 
Whether this great event and concluſion of 
the former earth was wholly accompliſhed by the 
maturation and concurrence of the ordinary ſe- 


cond cauſes alone, or if there was ſuper-added 
ſome extraordinary and extraneous cauſe, to haſ- 


ten and augment the operation and effects of the 


ordinary natural cauſes, I will not determine. 
Whiſton ſays, that a comet cutting the plane 
of the ecliptic, in its deſcent towards its perihe- - 
lion, on the firſt day of the deluge, paſſed before 

the body of our earth ;'” and the ſame learned 

aſtronomer tells us, that this comet came ſo near 
to our globe, that the earth paſſed quite through 
the atmoſphere and tail of that comet, whereby 
the earth attracted and acquired from the comet 
a great quantity of watery vapour, which fell 
down. in rain upon the earth, He further tells 
2 5 us, 
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us, that this comet was about f t times as ; big 4 
the Moon, and that it came ſo near to our globe, 
as, by its attraction, to raiſe the diluvian tides to 
the extraordinary height of about thirty miles 
perpendicular. I obſerved before, that Whiſton 
has not been contradicted, but rather confirmed 
in theſe calculations, as other aſtronomers own 
the appearance of ſuch a comet at the preciſe 
time mentioned by him; but as I am no judge 
of theſe matters, I will not inſiſt upon this con- 
curring cauſe of the deluge. All, therefore, that 
I will ſay concerning the comet is this: If ſuch 
a comet came ſo near the earth at ſuch a time, 
the neceſſary conſequence muſt be, that its ap- 
proach would greatly haſten and augment the 
other natural cauſes of the deluge; which cauſes 
we have adduced from the natural conſtitution of 
things before the flood; at the ſame time, the ap- 
| proach and effects of a comet do not appear 
to me abſolutely neceſſary to produce the deluge. 
But whether the deluge was occaſioned altoge- 
ther by the natural cauſes which I have mention- 
ed, or whether ſome extraneous cauſe, like 
Whiſton's comet, was ſuper-added to haſten and' 
increaſe the effects of the natural cauſes, it ap- 
pears from Moſes's writings, that the deluge con- 
tinued at the full height during the ſpace of near . 
half a year. After acquainting us, that the 
windows of heaven were opened, „* by which 1 
underſtand 
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underſtand the commencing of the ſix weeks or 


ſix months diluvian rains, and that“ the fountains 
of the great deep were broken up; by which 1 
underſtand the breaking and mixing with the 
waters the rocky ſhores, which were the mural 


| barriers of the ocean, —Moſes tells us, that © the 
waters prevailed exceedingly upon the earth ;” 


and afterwards, he ſays, that * the waters pre- 


| vailed upon the earth an hundred and fifty 


days ;” and after the expiry of the hundred and 
fifty days, we are told, that God made a wind 
to paſs over the earth, and the waters aſſuaged. 


The fountains alſo of the deep, and the windows 


of heaven were ſlopped, and the rain from hea- 
ven was reſtrained. And the Ark reſted upon 
the mountain of Ararat, in the ſeventh month,” 
which was exactly at the end of ſix months. On 


the firſt day of the deluge, 


The ſtopping of the windows of eB is 
explained by Moſes, when he ſays, that the rain 
from heaven was reſtrained. By the fountains 
of the great deep being.ſtopped, I underſtand the 
forming of our rocks and ſtrata as a new boun- 
dary to confine the ocean within its preſent bed. 

In Moſes's hiſtory of the deluge, we hear no- 


. thing of wind until the height, or a little after 
the height of the deluge; and then we are told, 


that * God cauſed a wind to paſs over the 


he 9980 Ark, vit man, and all the land 


animals 
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animals, was to float upon the waters of the de- 
luge during their progreſs and encreaſe to the 
height; and in this ſtate of things, as the Ark 
was the contrivance, the. command, and the care 
of heaven, it would not be expoſed to any real 
danger from unneceſſary winds or tempeſts. By 
the ordinary motions of the high diluvian tides, 
the Ark muſt ſuffer ; but it was fully able for theſe 
 agitations, and it was not diſtreſſed with ſtorms. 
of wind. But when the diluvian ſtate of the 
terraqueous globe was paſt the height, at the end 
of half a year, from the firſt beginning of it, and 
the Ark was. grounded upon the mountain. of 
Ararat, then, and not till then, we hear of a 
ce wind paſſing oyer the earth,—of the waters 
afſuaging,—of the waters going and returning 
from off the earth continually,—and of the wa- 
ters going and decreaſing continually, until the 
tenth month, when the tops of the mountains. 
were ſeen ;—and in the ſecond month, on the 
ſeven and twentieth day of the month, was the 
earth dried,” which was ſomewhat more than a 
full year from the commencement of the deluge. 
It may be remembered, that I took notice 
above of the effects and marks of ſtrong winds 
augmenting the force of the high tides of the de- 
luge, after the higheſt mountains and the elevat- 
ed plains were formed; the marks of the fury 
and force of which winds is very evident upon 
the face of the . in diſſevering the iſlands 
| from 
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from the main, and from one another, and in 


ſcooping out the various bays, gulphs, and inlets, 


which are every where to be found, and which I 
pointed out above. When I made that curſory 


ſpeculative ſurvey of the external figure of the 


dry land, 1 did not then recolle& thoſe words; 
but I ſaw ſuch evident marks of ſtrong winds at- 


_ tending and urging the high tides, that I was 
led to ſuppoſe their exiſtence and powerful action 


and effects; and whoſoever will take the trouble 
to peruſe what I have ſaid concerning the gulphs 


and indentings of the ſhores, will ſee the pro- 


priety and perfection of Moſes's complete though 
ſuccin& narrative; and the propriety, though 


imperfection of my remarks. upon the external | 


phenomena of the dry land. 
Were J to attempt a recapitul ation of all the 


proofs, of any univerſal deluge, I muſt not only 


repeat all I have advanced in theſe mineral eſ- 
ſays, but I muſt alſo touch at, and explain the 
whole natural hiſtory of the ſuperficies of 
our globe, below ground and above, all of 
which diſtinctly point at that great event. 


The few inſtances which I have produced are 
ſufficient, both in number and force of evidence, 


to convince the candid naturaliſt of the truth of 


my propoſitions; and he that wants further 


proof and illuſtration of the doctrine of the de- 
luge will find it in all the ng of the Mi. 5 


neral Kingdom. 
vn. 


( 


vn. e, on ſeveral 2 relating to 
Pen the Mineral Wee PET” 
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The natural hiſtory and the A 1 vol- 
canoes are. extremely myſterious and difficult to 
be explained, becauſe we cannot deſcend into a 
volcano to examine circumſtances. However, 
in a work of this nature, upon the Mineral King- 
dom, it would be unpardonable to paſs over vol- 
canoes in filence, without communicating ſome 
of my thoughts upon ſuch a difficult and intereſt- 

ing ſubjeQ. | 
I, the more willingly enter upon this taſk, as 
Jam in hopes of being able to throw out ſome 
obſervations which may be of uſe, in future, to 
mitigate the calamities ſuffered by the miſerable 
inhabitants of volcanic regions. I fervently 
commiſerate the dreadful calamities which they 
have ſo often and ſo lately ſuffered; and nothing 
would give me greater pleaſure 3 to be en- 
abled to communicate ſome hints which may be 


of uſe to e ſuch e een in fu- 
tu re. 
155 
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Volcanoes will, in many reſpeQs, for ever re- 


main {awfully myſterious; at the ſame time, 


there are ſeveral circumſtances relating to them, 


which may be judged of by analogy. 
It is more than probable, that the infleintuuble | 


matter, which at firſt was the cauſe, and conti- 


nues to be the feuel of volcanoes, is contained 
in veins which cut and interſect the bowels of 
the volcanic mountains and the adjacent plains ; ; 
and L think. it may be ſuggeſted as. equally pro- 
bable, that thoſe veins are of the ſame ſpecies 
and. deſcription as the mineral veins, in which the 


uſeful metals are found ; ; and if this is allowed, 


I imagine, that uſeful diſcoveries may be made 
for the future ſafety of the inhabitants of volca- 


nic neighbourhoods; and, therefore, I will ſug- 
geſt a few hints for that purpoſe. 


There ire two kinds or deſcriptions of n 
veins, which are known to trend in à pretty 
ſtraight line to a conſiderable diſtance. Many of 
theſs veins have been traced for ſeveral miles. 
The one of theſe is che perpendicular mineral 
fiffare, called by ſome miners a reke vein, and the 
other is the flat or dilated vein. Rake veins are 
found to cut the ſtrata in a direction nearly ſouth 


and north, and weſt and eaſt, I fay nearly, for 

che bearing of the veins is to the eaſt of north, 
| ern to "he welt of eu; but the ſouth and made 
| | Veins 


(FS, 


a are comn only found to contain the greats - 
eſt quantities of the metallic ores. The flat di- 
lated veins do not cut the ſtrata at all, but ate 
found between two particular beds of ſtone, one 
of which is immediately above, and the other 
immediately below the vein ; and the vein is con- 
rained in the ſpace betwixt theſe two layers of 
| beds of ſtone; of conſequence, the bearing of the 
flat vein is the fame as the bearitig of the ſtrat, 
which, in European latitudes, is leſs or more te 
the eaft of north and weſt of ſouth. Many of 
the Take veins are commonly very ſtraight, of 
cloſe near the ſuperficies of the ſtrata ; that is, 
the ſides of theſe veins are frequently very cloſe 
together near the ſurface. I have often feet 
them ſo ſtraight for two or three hundred feet 
down from the furface, that the ſides of the veins- 
would not open above three or four inches afun« 


der in all that depth; and yet, nevertheleſs, they _ 


would gradually open further down, to the wides 


neſs not only of ſeveral feet, but of ſeveral yards; 


and it is generally in theſe wide concavities of 
the veins, that the greateſt bodies of the metals 
lic ores are found, and very probably, it is iti 
| ſuch receptacles that the 8 quantities of 
the volcanic feuel is lodged. 
Ihe flat veins found between the ſtrata are 
not to be inveſtigated upon the fame principles as 
the rake veins ; nevertheleſs, theſe alſo are fre- 
W n. 
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quently very ſtraight, or cloſe near the ſuperficies 


of, the ſtrata. The ſpace between the two ſtrata 


; which conſtitute the upper and | nether fide, or | 
roof and ſole (as they may be called,) of this 


vein, are ſeldom regular, or equidiſtant. In ſome 
places they come cloſe together, and continue ſo 
for a leſs or greater Tpace, and in other places 
or parts of the ſame vein, they open aſunder, and 
form enormous . concavities, which frequently 
trend in a horizontal direction; and the direc- 
tion or bearing of fuch concavities is generally 
north and ſouth, or between that and the colla- 
teral points of north-eaſt and ſouth-weſt. ES 

The eaſt and weſt rake veins interſect thoſe 
which trend from ſouth to north, nearly at right 


angles; and they cut the ſtrata in a line nearly 


right acroſs the bearing, and parallel to the de- 
clivity or ſlope. The flat veins ſituated between 
the ſtrata, likewiſe. open into concavities from 
weſt to eaſt: That is, beſides the concavities in 
the flat veins mentioned above, which run pa- 
rallel to the bearing of the ſtrata, there are alſo 
found in them, concavities which run at right 


N angles acroſs the other, in a line nearly from 


\ welt to. eaſt, which comes to be parallel to the 
line of declivity of the ſtrata ; and as that 'is the 
caſe, it is eaſy to conceive, that the one end of 
_ theſe laſt mentioned cavities point up toward the 
* and 9 other end points . down- 


6 „ . 


pes into PR body of the earth, with Þ | degree 24 


of flope exactly equal to the declivity of the ſtra- 
ta in that particular place. I need not here 
point out the very great variety of the declivity 
or lope of the ſtrata in different places.” That 
point is fully explained in my treatiſe upon the 


natural hiſtory of coal. I will only obſerve here 


in general, that the line of the declivity of the 


| ſtrata in different places is found in all the de- 


grees of ſlope between the vertical and horizon- 


tal poſitions of the ſtrata, . From what has been 
ſaid concerning the eaſt and welt concavities 
of the dilated veins, it will clearly appear, 


that the eaſt end of each of theſe cavities \will 
gradually dip down under more and more cover, 
until at laſt they arrive under a prodigious weight 


and ſtrength of the incumbent ſtrata, even up to 
many hundred fathoms perpendicular” of ſold 


rock. There are found ſome rake veins running 
in collateral lines between the. two lines above- 


mentioned; but as theſe are anly inferior ſt rings | 


branching off from the capital ſouth and north, 


and eaſt and welt veins, they only continue their 
courſe or line of bearing to a thort diſtance from 


the veins which they branch out of, and then 


they come to nothing; that is; the ſides of this 
ſtring, which for a while cut the ſtrata in an obs | 


lique or diagonal direction, come cloſe together 


een from the N vein, and ap . 
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tive; at preſent we will take it for granted, that 


1 
1 the ſtrata ; Ss 


Uttle further forward, the ſtrata are found ſolid, 


without the leaſt fymptom of any vein in the line 
of bearing, L 
From this inveſtigation, it appears, _—_ the 


eapital mineral yeins which are found within the 


ſolid ſuperficies of the earth, trend in a direction 
2 little to the eaſt of north, and to the weſt of 
fouth ; and that what are called eaſt and weſt 
veins, are ſeldom found to contain very conſider- 


ble quantities of the metallic ores; and I have 
no apprehenſion of their containing great quan- 
. . Lities of the volcanic feuel, There is à very 
good natural reaſon for the fruitfulneſs of the 

north and ſouth veins; that is, for their con- 
_ taining the greateſt quantities of mineral matter, 


which 1 have explained in a treatiſe of the na- 
taral hiſtory of mineral veins, &c. However, this 
& not without exceptions. In ſome few mining 
fields, the eaſt and weſt veins are moſt produc- 


the north and ſouth veins contain moſt mineral 


matter, and let thoſe who are chiefly concerned, 


compare what 1 advance with experience and 


matter of fact. From this ſketch of the hiſtory 


of mineral veins, it appears to me very evident, 


that the greateſt quantities of the volcanic feu- 
el is lodged within the ſolid fuperficies of the 


earth, in veins.and receptacles which have naar- 
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y a north and ſouth bearing, from this mountain 
or other place where the volcanic fire firſt broke 
out ; and that the volcanic fires and conſequent . 
excavations will advance below ground in the 
ſame direction. Now, if this is found to be true, 
we ſhall be enabled to lay down ſuch beacons, 
cautions, and rules, as will be of general utility 
for the ſafety of the inhabitants in the neigh- | 
bourhood of, volcanoes. I write only from my 
own obſervation, and real knowledge of the inte- 
rior ſtructure of the ſuperficies of our globe; 
and from my knowledge of the Pa ks diſpo- 
ſition; and bearing of the ſtrata of rock, Which 
compoſe the ſuperficies of the globe in all parts 
of the world, it appears to me, that the bearing 
of the ſtrata in the iſland of Sicily, which ſuffers 
ſo much from volcanoes, ſhould. be neatly in a 
line from 8. 8. We to N. N. E, and conſequent- 
ly, that the bearing of the veins which contain 
the volcanic feuel, ſhould trend nearly in the 
ſame line of direction; and I think, that Meſſina, 
and thoſe parts of Calabria which ſuſfer ſo much 
from earthquakes, are pretty much in this line. 
If, upon examination of circumilances upon 
the ſpot, it is found, that the ſite of Meſſina, &c. 
is nearly upon this point of the compaſs from 
Mount Etna, or any where between the cardi- 
nal point north, and the collateral point north- 
euaſt, and that the! voleanio pen of Calabria 
| are 
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are in the ſame line, that is, 44 N. N. E. 


from Etna, it may be concluded, that my ob- | 


ſervations are founded in truth, and that there 
is no ſafe ground for founding a city, town, e or 
harbour, any where near that line, FD 
There are' certain claſſes or arrangements of 
ſtrata, of particular characters and qualities, 
which accompany one another in longitudinal 


diſtricts upon the face of our globe. Theſe ar- 


rangements of concomitant ſtrata are found in 


patches of leſſer and greater dimenſions ; but ge- 


nerally extending further in the line of bearing 


than in the line which croſſes the ſtrata. In 
ſome of theſe diſtinguiſhable claſſes of ſtrata, 


ſeams of pit-coal are moſt frequently found, 


others produce the greateſt number of lead and 


copper mines, &c. and it is highly probable, that 
there are certain arrangements of co-natural ſtra- 


ta, in which the greateſt quantities of the vol- 


canic feuel is lodged. This article, in the na- 
tural hiſtory of the Mineral Kingdom, deſerves 
to be carefully examined in volcanic countries. 

Tf it is judged, that the hints which I ſuggeſt 


| upon this ſubje& come near the truth, let the 


intelligent naturaliſt take my book in his hand, 
and traverſe the neighbourhood of Mount Ztna, 
and between that mountain and Meſſina, and let 
him examine the nature, colour, and quality of . 


the ſeveral ſtrata in that line, and likewiſe in the 
continuation 


(1908 . 
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continuation of the ſame line i into the <a 5 


oy regions of Calabria. I ſuppoſe that much of the 


ſurface of the ground near Etna will be cover- 
ed with lava, aſhes, and other rubbiſh, where thæ 
ſtrata cannot be ſeen; however, he will ſee them 
in ſeveral places in that line, and eſpecially upon 
the ſhores of Sicily and Calabria. When he 
and characters of the prevailing, ſtrata in that 
line, then let him examine the ſtrata, either in- 
land or along the ſhores of the Mediterranean 
Sea, wherever he can beſt ſee them in a line from 
weſt to eaſt, right acroſs the bearing of the ſtrata, 
which we have ſuppoſed to be about N. N. E. 
and 8. 8. W. and when he meets with an ar= 
rangement of ſtrata, or rocks of à quite different 
quality and colour, &c. from thoſe. found in the 
volcanic line, he may conclude, that he is in 4 
place of ſafety for the foundation of a city or 
harbour, &c. eſpecially if he is far enough eaſt 


or weſt over the line of the ſuppoſed range of the 


volcanic ſtrata. The principal erater on the 
ſummit of Mount Etna may be ſuppoſed to be 
| the center of the volcanic ground, though chat 
is a little uncertain, as we cannot poſitively deter- 
mine whether the veins and excavations of that 
mountain deep down have advanced fartheſt to- : 
wards the eaſt or weſt: However, perhaps, we 

en upon no better 8 crater, 
1 from 


0 348 


: from whence to draw the line er 1 e, 
and Calabria. If the fuperficies of the ſtrata 
about the foot of the mountain could be ſeen 


for lava and other volcanie rubbiſh; the natu- 
raliſt could gueſs pretty nearly what is the breadth 
of the volcanic ground in the iſſand of Sicily; 
dut as I ſuppoſe he cannot ſee the ſtrata about 
the mountain, he muſt be the more careful to in- 
veſtigate cireumſtances upon the ſea ſhores, the 
banks of rivers, and other places near Meſſina, 
and in Calabria, where the ſuperficies of the fira- 
ta axe to be ſeen; and when the beſt judges of 
theſe matters have acquired ſufficient degrees of 
knowledge of the diſtinguiſhable charaQeriſtic 
qualities of the ſtrata of the volcanic region, to 
be enabled to form a fafe and prudent plan for 
the ſite of ſea-ports and cities, far enough from 
dangerous ground, then let Meſſina, and all the 
regions in Sicily and Calabria which have ſuffer- 
ed, and are in moſt danger of ſuffering ſuch 


quakes and volcanic eruptions, be abandoned by 
the generality of the people, and adapted to 
huſbandry only, which requires but tew people 
to inhabit thoſe places, who can eaſily remove 
for a while in time of danger, and the huſband- 


mon may be inſtructed, from time to time, which 


way to fly in time of danger, in a right direc- 
n. . ſafety; that is, to fly off the 
line 


dreadful and deſtruQive ravages from the earth- 


n 
line of the volcanic ground, to places which _ 
faffer leaſt from theſe calamities. I cannot help | 
conſidering it as preſumptuous, and in the high- 
eſt degree dangerous, to think of living in Meſ- 
ſina, or any other of the towns or harbours in 
Sicily or Calabria, which have recently, or at 
any former period ſuffered by earthquakes and 
eruptions; becauſe the ſame places are in conti- 
nual danger of ſuffering the ſame over and over 
again, and every ſucceeding ſhock ſhould be 
Vorſe or more dangerous than the former; be- 
cauſe the rocky cruſt which lies above the vol- 
canic excavations, and under ſuch town, har- 


bour, or other place, is greatly weakened by be- 


ing ſhaken, rent, and ſhattered' with former 
ſhocks, and there are only two chances in na- 


ture that can ever make thoſe places ſafe for 


the habitation of man. The one of theſe chan 
ces reſts upon the ſuppoſition, that the whole - 
magazine of the volcanic ſeuel in that region 
may be entirely exhauſted, of which we can ſay 
nothing, as we cannot ſurvey thoſe magaaines to 
enable us to judge of their extent and duration. 
The other chance is, that an earthquake or vol- 
canic eruption ſhould open ſuch a breach in the 
| bed of the ſea, as to make room for the ocean 
to puſh down in ſuch a vaſt body as ſuddenly to 
fill up the excavated receptacles of the volcano, 
which - muſt ſoon extinguiſh it altogether; but 
Vol. IL Thx both 
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both theſe chances are too diſtant and uncertain 
ever to be truſted. It muſt happen, that ſeveral 
repeated volcanic concuſſions dry up many ſprings 
and rivulets, by which a great quantity of wa- 
ter is let down into the excavations of the vol- 
cano; but ſuch comparatively ſmall quantities 
of water have a direct tendency to aggravate the 
evil, and to make the volcano ten times more 
dreadful and miſchievous, as every drop of one 
water is evaporated and reduced to highly rari- 

fied ſteam, by the prodigious heat of the fiery ca- 
verns of the volcano; and the experience we 
have of the ſteam engine enables us to form 
ſome idea of the prodigious force of ſteam, when 
it is greatly heated and confined within limited 
bounds. 

When a copious Reim of the atmoſphere gets 
-acceſs into a volcano, and, by its denſity and 
weight, ruſhes into the remote excavations, and 
gets under or behind extenſive clouds of ſteam, 
the conſequences muſt then be dreadful. The 


expanſion of the ſteam, before the external air is 


ſo copiouſly admitted, fills all the volcanic ſpaces ; 
but the coolneſs of the air in part condenſes the 
ſteam, which makes room for ſtill greater quan- 
tities of air to ruſh in; but when the ſteam is 
again fully expanded, wy the admitted air high- 
ly rarified by the exceſſive heat of the volcano, 
the united force of both is ſufficient to convulſe 


„ 
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the whole globe, and to Peer aſunder the PE 5 


| eſt bars of the earth, if it does not find a thin 
enough cruſt of rock through which to burſt a 
paſſage. What are the exploſions of gun- powder, 


and any force of ſteam which we can bring to 


act, but trifling experiments, and children's play, 
WM compariſon of theſe mighty operations and ef. 
fects. It is only in the volcano that they akt like 


the great works of nature. When ſufficient | 


quantities of theſe powerful agents get behind 
melted and unmelted matter within the recep- 


tacles of the volcano, and are fully rarified, wen 


the exploſion happens, if the vent is wide enough, 


it will drive out every thing before it through the | 


mouth of the crater : But if the paſſage is too 


_ ſtraight, or is obſtructed by falls of the rock with- 
in, by congealed lava, or otherwiſe, in that caſe, 


it muſt and will burſt up the rock, and make a 
new vent or paſlage, as it happeped. lately i in Sici- 


ly and Calabria. 

From all theſe conſiderations, when viewed 
= jointly and ſeparately, there appears no place of 
permanent ſafety within the line and limits of the 
volcanic feuel, which I wiſh to be able to point 
out, and which I hope will in time be found and 
underſtood ; and as there is no permanent ſafe- 


ty, neither is there any. poſſibility of knowing 


| when or where the earth may be conyulſed and 
rent again ang again within the old volcanic li- 


mits; 5 
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mits; nor is it eaſy to judge how far the ſubter- 
ranean fires. may advance in the line of bearing, 
which we have ſuppoſed to be in ly and Wits 
bria about N. N. E. and 8. S. W. | 
Theſe hints are well intended. They Bow 

from a fervent- deſire of doing. good. Let them 
not be raſhly. condemned without examination 
and a fair trial. They may not be readily under- 
ſtood by every body ; however, they are all found- 
ed either in experience, or upon ſolid principles; 
and, therefore, they*deſerve to be: ſeriouſly and 
thoroughly inveſtigated; and, perhaps, theſe hints 
being thrown out by a plain practical man, may 
be the means of ſuggeſting to naturaliſts ſuch 
further diſcoveries and improvements as will con- 
duce to the ſafety and happineſs of the inhabi- 
tants of Sicily, and all other voleanic countries. 
For if proper rules can be laid down for the ſafe- 
ty of one country that is diſturbed by voleanoes, | 
upon the principles of mineral philoſophy, it is 
to be ſuppoſed, that the ſame rules will hold 
good every where, making proper allowances for. 
the different bearings of the ſtrata in different la- 
titudes. Now, the bearing of the ſtrata at the 
equator muſt be true ſouth and north; and as we 
recede from the equatorial” regions towards the 
northern tropic, the bearing of the ſtrata inclines 
gradually towards the eaſt of north; and as we ad: 
vance en the * towards the Bed ee re 
| Ok 


6 
: bearing of the ſtrata inchnes gradually more and 


mare, until at laſt it comes to be north-eaſt, .and' 


they trend gradually, towards the ealt to the 
ſouth of the equator, in 1991 manner as to the 
north. | 
Tt may be proper to obſerve mY cha, in ſome 
particular circumſlances, the ſtrata in a ſmall 
ſpot or diſtrict may, and do vary and deviate 
from the true general line of bearing,; as, for in- 
ſtance, when the ſtrata lie exceeding flat in the 
horizontal poſition, they are in that caſe found to 
wave up and down, and to dip this way and 
that ; and while they continue thus to wave up 
and down, they acquire many different bearings 
and ſlopes, frequently towards all points of the 
compaſs. But this accident is not of any great 
continuance. It only happens upon a ſmall ſeale, 
and in a ſmall diſtrict, but does not in general 
affect nor alter the true line of bearing. The 
different bearings and dlesidde of the ſtrata, 
with the natural reaſons or cauſes of that. diverſi- 
ty, has been fully inveſtigated and explained in 4 
former part of this work, to which I refer. Witk 
reſpect to our: preſent enqvuiries, it is Proper to 
take it for granted, and naturaliſts viewing cir; 


cumſtances will find that I am right, and they. : 


can improve upon my Hints, ſo as to become maſ-' 
ters of the natural hiſtory: of the ſtrata in the 
eee which they are 


ne 
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acquainted with, and they will thereby be enabled 

to make uſeful communications to the world; 
and if they will read my Natural Hiſtory of The 
Strata of Coal, and my obſervations about the 
ſtratification of the ſuperficies of the globe, they 
will find ſuch aſſiſtance, in acquiring the know- 
ledge of the conſtruction of the ſolid ſuperficies of 
the globe, as will make their inveſligations eaſy, 
| pleaſant, and ſucceſsful. In the mean time, al- 
low me to aſk, how they. can be better employed, 


than in attempting to be able to point out ſuch _ 


rules and cautions for the future ſafety of ſuch 
numbers of our brethren as are ſtill expoſed to 
thoſe dreadful calamities, which have ſwallowed 
up and deſtroyed thouſands in all parts of the 
world thar are infeſted with volcanoes ? _ 
By theſe enquiries and inveſtigations, natura- 

liſts may become the miniſters of health and ſafe- 
ty to numbers of mankind ; and how can they at- 
tain greater honour or happineſs ! And what ig- 
nifies the idle ſelfiſh pomp of learning and know- 
ledge, if it is not ee for the good of the 
world? 2 7 

I will add, in this Px, a 3 argument to 

enforce the examination of this ſubject, which is 
this: We find, in experience, that the Almighty 
ſeldom or never ſends a great calamity to ſcourge 
the children of men, but he alſo, at the ſame 
time, points Mo! or Pats: i in our or: an anti- 
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dote or means which wiſdom and caution may lay 
hold of, and uſe to mitigate the ſeverity or ex- 
- treme rigour of ſuch calamity. 

A great many examples of this might be given 
to ſhew, that the Alwiſe Governor of the world, 
in the midſt of judgment, remembers mercy, and 
puts the means of deliverance or of mitigation in 
the power of prudence and exertion ;. but I will 
only point at one inſtance, viz. the ſmall-pox, AS 
one of the ſevereſt ſcourges of the human race. 

In ſome countries it ſweeps away whole tribes 
at once, and in almoſt all places, prodigious num- 
bers are deſtroyed by this loathſome malady ; but 
now, and even long ago, Providence pointed out 
inoculation, as not only a happy means of miti- 
gating the rigorous and deſtructive ſeverity of 
this dreadful malady, but in a great meaſure as. a 
perfect antidote ; for many phyſicians in Britain 
have inoculated thouſands without hardly loſ- 
ing one, and almoſt without leaving a ſingle 
mark of their patient's ever having had the ſmall- 
| pox; whereas the few who eſcape with life, when 
ſmitten in the natural way, without being inoculat- 
ed, find blindneſs and deformity are but too com- 
monly entailed upon them as long as they live. - 

It was a long time before inoculation prevailed 
among us in all parts of Britain. I wiſh to God, 
that now, when philoſophy and ſcience are arriv- 
ed at ſuch degrees of perfection in Europe, and 
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280 iat e and volestic eruptions” are 5 
become To common, and fo vety deſtructive in 


many parts of the world, that proper means to 
mitigate and to ſhun the Uiſmal effetts of this ca- 


lamitous ſcourge could be found out, and ſure 
rules formed for the future ſafety of the inhabi- 
_ ants of thoſe countries. I think this attainment 


not only poſſible, but alſo praticable ; and this 


perſuaſion is not only founded upon a fervent de. 


fire that the above hints may anſwer the deſign for 


Wich they are written, but is alſo founded upon 


the equal, wiſe and benevolent providence of God, 
who never ſends a fcourge, and permits a Tevere 
evil to viſit mankind, but he alſo ſends the means 
of eſcaping, or at leait of mitigating that evil; 


| but many of theſe means require wiſe and ſirens. | 
dus exertions, and too many of us are like negli- 


gent ſailors, who forget, when one ſtorm is over, 


that they are ſtill in danger, but content them- 


ſelves in their preſent ſafety, and never think of 
putting their ſhip in proper trim for weathering 
the next 225 until it Wen them N f 
ed. 

It i is faid, that netelſir is this ities of inven- 
tion, and 1 hope, that the great and preſſing ne- 


ceſſity of this caſe, will prompt thoſe who are 


chiefly concerned to attempt the remedy, or at 


leaſt the mitigation of this great evil; and there 


appears to me no Tire remedy in nature, or, in 
other 
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effectually, but for the bulk of the inhabitants of 
fuch countries to ſhun the line of the volcanie 
ground, and to leave thoſe dangerous ſituations, 
where ſo many of their brethren have periſhed in 
a moment, to be vecupied by farmers only, who 
mould live in tents, or in other flight habitations, 
which could not cruſh. them by their fall, and 
' which would be eaſily reared up again when 

| thrown down by the concuſſions of earthquakes z 
and theſe farmers ſhould be inſtructed which way 
to fly from danger to ſafer ground; and, mores. 

over, they ſhould be well inſtructed to underſtand 
and obſerve the ſigns and ſymptoms of approach 

ing danger, that they may always have it in their 

power to provide for their ſafety by flight. 1 
have no manner of doubt of there being externat 
_ figns and appearances, and intefior ſymptoms and 

warnings of approaching danger, which will be 
almoſt infallible when well underſtood and well 
attended to. There will be appeatances in the 
clouds, which the peaſants can eaſily be inſtruQs 
ed to obſerve, and no doubt the atmoſphere willi 
be in a changeable imperfect ſtate before an earth - 
quake. In ſhort, whatever the peaſants can ſes 
and hear as warnings of danger, they can be eaſi- 
ly inſtructed in the knowledge of; and it is the 
province of intelligent naturaliſts to inveſtigate 
the cauſes of effects, and the effects of cauſes, It 
Vol. II. . f 
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has be obſerved in many parts of the work, 


| that the atmoſphere is uncommonly agitated, and 


in an imperfect ſtate, all round the globe, before 
any great earthquake, And it 1s ſaid, that rum- 


bling noiſes are heard under ground in volcanoes 
for ſome days before a great earthquake and 


eruption. Perhaps part of the cauſe of theſe 


' ſubterraneous noiſes may be occaſioned by, copi- 


ous ſtreams of air and ſteam ruſhing out when 


_ Violently heated through paſſages, which are yet 


pretty. clear and open ; but that, during this time, 


| ſtreams of lava are propelled forward from remote 
parts or excavations of the volcano ; but when 
this mighty ſtream of lava accumulates in a 


ſtraight mine or paſſage, then the eataſtrophe is 


near. The mighty guſts of volcanie reſpiration 1 


are at an end; but there is a quantity of air and 


ſteam behind the lava, which is increaſing, rapid- 


ly by the continual ſupply of water from a thou- 
fand vents, which is ſuddenly converted to ſteam ; 


and when this ſteam is ſufficiently. heated, then an 
earthquake enſues, and the lava is either propel 
led to the ſurface by ſome of the old apertures, or 


new breaches are made whete the rock is weak, 


as happened lately in Sicily and Calabria. Now, 
if we allow of this ſuppoſed violent reſpiration. .of 
te volcano, for a few. days before the earth- 


quakes and eruptions, it will ſufficiently account 


for 
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for this | uncommon agitation and imperfect ans | 
of the atmoſphere in all parts of the world. 
I obſerved above, and it is well known, n 
many ſprings and rivers are dried up by volca- 
noes, and all the rain and ſnow which falls upon 
volcanic ground, muſt all find its way down into 
the ſubterraneous excavations, excepting what is 
immediately evaporated upon the ſurface, and no 
doubt much more water goes down into volcas 
noes than we can eaſily imagine, and eſpecially 
when in their progreſs, they advance under i- 
vers, rivulets, lakes, and ſome-of them even under 
the ſea itſelf, Now, what becomes of the 'prodi. 
_ gious quantities of water that percollates the pores 
and cranies of the ſtrata, and that ruſhes down 
through the natural and accidental cracks and 
fiſſures of ſuch extenſive rocks as cover, and are 
ſituated upon both ſides of ſome anclent volea - 
noes ? Every drop of it is diſſolved and converted 
into ſteam by the prodigious heat of the volcano, 
Now, a prodigious quantity of water, evaporated” 
into ſteam by ſuch a heat as that of the volcano, 
will ſoon fill all, the excavations of the yolcano 
like a thick cloud; and while this vapour is fed 
by continual and copious ſupplies from the feeders 
of water, and the extraordinary heat, the ſteany 
will ſo effectually fill all the receptacles of volca- 
noes, as to exclude and prevent the admiſſion of 5 
the external air into wy of thoſe OR e 
71 
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ternal air i is abſolutely excluded from every part 


of the volcano. The fire could not exiſt without 
a communication of leſs or more of the external 
air; and the extreme degree of cold which 
gentlemen who yiſit yolcanoes have found in 
ſome narrow caves and paſſages in the ſides of 


volcanic mountains, is a clear proof of the air 


ruſhing violently through thoſe fiſſures to fan and 
feed the fires below; but what I mean is this, 
that the great heat, with a thick and ſtrong cloud 

of ſteam, will fill all the great excavations of the 
volcano, and effectually exclude the external air 


from entering through the crater; nor can it 


poſſibly get admiſſion i into thoſe receptacles thro! 

the crater and common main paſſage, while the 

heat and ſteam continues in full force. TE 
Theſe hints are not merely conjeftural. They 


are founded upon obſervation and analogy, in 


comparing great things with ſmall, which is the. 
ſureſt way of coming at the truth in ſuch ab- 
ſtruſe diſquiſitions as theſe. Steam from boiling 
water raiſed by great heat, and confined within 


any veſſel or cloſe receptacle, is far ſtronger and 


* pencil than the weight of the atmoſ- 
This is a fact very well known, and now. 
8 proved by Mr Watt's ſteam engine. The 
ſpecific gravity or, weight of the atmoſphere, 


: Wor Fenn upon any e above a . 
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6 of fourteen pounds e upon 
every ſquare inch; but it is now found, and 
dearly demonſtrated, by Mr Watt's ſteam ene! 


gine, that the force of ſteam is much greater 


than the ſpecific gravity of the atmoſphere, ſo ag, 
when confined, to preſs upon a ſurface with Aa 


force conſiderably upwards of twenty p pounds up- 


on every ſquare inch. This fact is very well 
known, and daily experienced in working Mr 
Watt's improved engine; and moreover, we ſee 
_ this fact continually exemplified by obſerving the 
ſteam ifluing out, when the ſteam clack or valve 
When this valve is' firſt opened, the ſteam ruſh- 
es out with a force and noiſe proportioned to the 
| ſize of the boiler, and the degree of heat the 
fire is raiſed to below, and it continues to ruſh 


out with violent force for ſome time; however, 


by and by, when no more Tebel ie e into the 
furnace, and the fury of the heat below the boiler 
is abated, the ruſhing noiſe of the ſteam ceaſes; 
and when we lock at che valve, we fee 2 2 
no ſteam iſſues out for the ſpace of about two or 
_ three minutes; but in a little while we hear the 
roaring of the ſteam again as loud as at the firſt, 
and we ſee as copious a ſtream or cloud of it 
ruſhing out as when the valve was firſt lifted; 
however, it does not laſt fo long as at firſt before 
| an 0 , and theſe alternations continue in 
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3 ies until the heat below? is ſo hs abt. 
ed as to raiſe but little ſteam in the boiler; tho“ 


the guſts of ſteam iſſuing out grow weaker and- 
weaker each time. The phenomenon of the roar 


and force of the ſteam ceaſing, and being renew- 
ed again alternately, attracted my curioſity, and 


engaged my attention to examine the cauſe ; and 


1 ſoon found, that it could be no other than the 


admiſſion of a quantity of the external air into 


the boiler through the valve, and that air, by 

its gravity, ruſhing down beneath. a quantity of 
ſteam. This admitted air, by its coolneſs, will 
in part condenſe the ſteam it comes in contact 


with in the boiler, which will make room for 


more air; but when the ſteam is again dilated 
to its former ſtate, and the admitted air is rari- 


fied by the heat of the boiler, both ruſh out again 

with renewed force and noiſe. Now, it is ob» 
ſervable, that for a few minutes after the valve is 

lifted, the ſteam ruſhes out conſtantly with force 


and noiſe, for dyring this ſpace of time, the force 


and power of the ſteam exceeds the force or 


weight of the atmoſphere ; and therefore, the ex- 


ternal air is perfectly excluded from entering the 


boiler while the ſteam continues in ſuch force; 
but when the heat under and within the boiler 


is ſo far diminiſhed, as to bring the ſteam within 


the boiler in equilibrio with the weight of the 
| e in a little time the air gets the 
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1 wy the ſteam, and ruſhes chplentid doth 
into the boiler, through the ſame vent as the 


ſteam before ruſhed out; and while the air is 


ruſhing down through the aperture of the valve; 
the noiſe ceaſes, and no ſteam. iſſues out, nor is 
there any more appearance of ſteam about the 

valve for a few minutes than if the boiler was 
cold and empty; but when the ſteam is again 
ſufficiently heated, and the admitted air rarified, 
the external air is again conquered by a ſuperior 
force, and the ſteam ruſhes out again with force 
and noiſe; and ſo on alternately, until the wa · 
ter in the N is ſo much cooled, as not to be 
in force to exclude the atmoſphere at all. We 
may call this the reſpiration of the boiler; and 
if we will ſuppoſe ſuch a reſpiration in the vol - 
cano, and conſider the different ſcale. of the re- 
1 of the ſeam, we need not wonder if 
the atmoſphere is uncommonly agitated ſome 
days before a great earthquake. We do not 
know, nor can we pretend to explain, what ef- 
fects the colliſion of a copious: ſtream of atmoſ- 
pherical air may have, when ruſhing in and paſ- 
ſing over the ſurface of an extended flood of 
boiling lava, in generating electrical fire, and in 


producing an electrical ſhock proportioned to tbe 


nature of the place and the quantity of the mate - 
rials; 3 which ſhock may eee its ſhare with 


| the 
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the other volcanic powers 6 product: mighty 
earthquakes, 
There is an debe vapour "aint in 


eee ine uind cles places in/the bowels 


of the. earth, which often collects in ſuch re- 
mote mines and other parts of the works as ate 
ſcarce of air; that is, where there is not a ſuf- 
ficient current of air to diffipate and carry off 


- this mephitic vapour. When this inflammable 


vapour collects and condenſes in the cool recefles 
of remote mines, or other parts of the works, 
though ſeveral hundred yards from the bottom 
of the. ſhaft, i touched with a lighted candle; 


it inſtantly takes fire; and gbes off with an ex- 


ploſion like gun- powder, and with a force pers 


| Haps fuperior to it, which often fcorches: and 
: eee ee and ĩt 


has frequently been known to ſweep every thing 


in its way to the ſhaft, and to ruſty up che ſhaft 


or pit with ſuch force and violence as to carry 


every thing in its way, and the whole apparatus 


of the ſhaft, high up into tlie air. Sparks of fire 
firuck from ſteel and pyrites does not ignite this 
vapour; and therefore, miners often work in it 


by the light of ſparks raiſed by a ſteel mill from 


pyrites, Jane Ways dare not uſe a ee, cans 
dle. N 
Now, here 10 2 rſs agent ound: be: 


low ground, which, for any thing we know to 
— Ab - 
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the eontrary, may be . with other volcanic 
forces ; and when ſuch a ſmall quantity of this 
vapour as is contained within the ſpace of a few 
eubical feet, and a ſmall quantity of gun powder, 
when properly confined, are capable of doing 
ſuch miſchief, and of proving ſo powerful, What 
may we not ſuppoſe the united force of the vol- 
canic powers capable of doing, when they are in 
ſuch immenſe quantities, and excited by ſuch 
prodigious fires in the extenſive caverns of vol- 
canoes ?' But here all computation and even con- 
jecture fails. We are not capable of forming a 
proper judgment of theſe ſtupendous and aſto- 
niſhing' ſecret operations of nature. All we can 
do in ſuch ct aſes as theſe; is to have recourſe to 
the effects to enable us to judge of the cauſe. 
There is yet another very powerful agent in 
nature, which is pretty well known, though not 
fo well underſtood; I mean electricity, and elec- 
tricity is the action of fire. If we attentive- 
ly examine this matter, we ſhall ſoon diſcover 
that fire is the moſt active, and 1 believe 1 
may venture to ſay, the moſt powerful agent 
in nature. Before we attempt to apply the foree 
or operations of electricity to any of the pheno- 
mena or accidents of earthquakes and volcanie 


eruptions, it may be proper to make a few obſer- 

vations re eee ne nature and ae 1 
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Moſt of the philoſophers of all ages TRAM told 
us, that the groſs matter of our ſyſtem of things 
is compoſed of four ſimple elements, viz. Fire, 
Air, Earth, and Water, Of theſe ſuppoſed four 
elements, I can find but three, namely, Fire, Wa- 
ter, and Earth; the air or atmoſphere being a 
mixture or combination of the finer particles of 
all the three elements of Fire, Water, and 
Earth: Of theſe three elements, fire ſeems to be 
the only material principle of activity, life, mo- 
tion and force in the univerſe. The other two 
elements are naturally dead and inert, and in- 
cline to abſolute reſt. Fire, on the contrary, is 
all activity, power, and progreſſiye motion, 
when in any degree of liberty, from too cloſe a 
confinement and union with the other elements 
of earth and water. The rays of the elementary 
fire dart from the Sun to our globe, with ſuffi- 
cient force and velocity to cut their way through 
an -unclouded atmoſphere, until they reach the 
ſurface of the globe, and then aſcend again 
ſlowly, mixed with the watery vapour which 
they produce by reſolution. - Theſe rays of fire, 
emitted by the Sun, or moved by him, daſh 
againſt the ſurface of our globe, and of all bodies 
upon it, with a degree of force and violence 

equal to the velocity of the motion; and as all 
parts of the ſurface of the globe, and of all bo- 
dies animate and inanimate, have, ſome degree of 
Mr * * humidity, 
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humidity, the violent collifion of: FOR rays. of fire 
melt and diſſolve ſome part of this humidity into 
ſteam or vapour; in which humid ſteam the 
pure elementary fire is abſorbed, mixed and unit- 
ed ſo effectually, that it aſcends up into the at- 
moſphere involved in the watery vapour. This 
is in ſome meaſure evident to our ſenſes. After 
| 2 warm ſhower of rain in a ſunny day, we often 
ſee a thick and copious vapour of ſteam riſing 
and aſcending from new plowed land, from green 
banks, and many other parts of the ſurface of 
the earth ; which is a clear and ocular proof of 
the great quantities of water which the rays of 
the Sun melt and diffolve in warm weather. 
Every motion of the atmoſphere upon the ſur- 
face of the earth, and upon the ſurfaces of all 
bodies, melts and diſſolves a quantity of the hu- 
midity it comes in contact with, in b eee 
to the violent colliſion of its motion. 
In ſtrong winds, vaſt quantities of moiſture is 
carried up into the air, from the ſurfaces of the 
land and water, &c. This is evident to our ſen» 
ſes, by the ſudden drying of the ſurface of the 
earth. The quantity of water which is diſſolved 


and evaporated by the contact and collifion' f 


the element of fire, and carried up in any given 
time, is ſo immenſe, that the lakes and rivers, 
and even the ocean itſelf, would be ſoon exhauſt- 
1 and the quantity accumulated over head in 
the 
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the regions of the atmoſphere, et des in- 
c volts our globe in darkneſs and deſtruction, was 
it not continually ſeparated from the fire which 
carried it up, and let fall down again in rain and 


ſnow, &c. and on the other hand, if the atmoſ- 


phere was not continvally ſupplied, renewed, and 
refreſhed, by plentiful humid cooling vapours 


from the ſurface of the globe, the air itſelf, and 


the whole ſurface of the earth, would 'be ſoon 
burnt up, by the ardent and powerful action of 

the element of fire. Thus, we ſee, that the or- 
dinary operations of nature have a continual ten- 
dency to ſurcharge the air with too much moiſ- 
ture; but the watery vapour catried up into 

the atmoſphere, is in part ſeparated from the fire 
which was united with it, and gave it that expan- 
ſion and levity, by many ways either altogether 


unknown, or very imperfectly comprehended by 


us. I will not attempt any particular explanation 
of a ſubject ſo much out of my ſight; however, 
we may venture to ſay in general, that any in- 
creaſed degrees of heat or cold in the regions of 
the atmoſphere, —every colliſion of the clouds, 
and every briſk motion of the atmoſphere, releaſ- 


es much fire from the watery vapour, by the col- 


liſion and attrition of the parts of the atmoſphere 
in motion; and of courſe, much watery vapour 
| is at the e time releaſed or condenſed. Some- 

times the mn of the latent fire from the 
clouds 


C 


clouds and atmoſphere; is in ſuch great and 1217 5 
ereaſed quantity as to become viſible; as, for 
iünſtance, in ſhooting ſtars, or other fiery meteors, 


Which are ſeen in a clear night, in lightning, and 


the aurora borealis; | The aurora borealis, which 
_ has puzzled” philoſophers for ages, is n, ac- 
counted for, upon this hypotheſis. 
If once we are convinced that our MPS 
is compoſed of fire, water and earth, and that 
there is ſuch a reciprocal, progreſſive, or rapid 
interchange of the union and decompoſition of 
theſe elements, as we endeavour to eſtabliſh, the 
phenomenon of the aurora borealis will become 
of eaſy ſolution, and almoſt evident to our ſenſes. 
Every accelerated motion of the atmoſphere, 
or of any aceumulated vapour, has a tendency 
dy violent attrition to diſengage the fire from the 
watery vapour. In the aurora borealis, We evi- 
dently ſee a thin cloudy vapour in violent mo- 
tion; or we ſee the corruſcations and light of 


ſtreams of fire, which fire is copiouſly diſcharg- = 


ing from the atmoſphere, and is flying upwards,” 
which may be called a vertical wind. But of all 


the cauſes in nature of the decompoſition and ſe- 
paration of the fire of the atmoſphere, its ap- 
proach to a burning fire, or to any great and vio- 
lent heat, is the moſt powerful and baſty. It is 
very well known, that a current of air is neceſſa- 
ry to fan and feed our burning fires ; but it is 


not 
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not t quite ſo generally known, chav in this opera- 
tion of nature, there is a decompoſition of the 
texture of the atmoſphere; and that, when the 
air approaches the heat of the fire, the watery 
part of it flies back, and the latent elementary fire 
of the atmoſphere ruſhes forward, and, by its col. 
liſion, diſſolves the viſcid teguments, which con- 
tain the latent fire of the feuel, and when both 
are copioully releaſed, the {endif t is propor- 
tionally encreaſed. _ 7 
That the atmoſphere is plencifully. a with 
latent elementary fire, is evident from its being 
procured ſeveral ways by attrition, as in artifici- 


l electricity, the friction of dry axles, the peg 


and board, &c. Now, when a copious ſtream of 
the atmoſphere enters the mouth of the crater of 
a volcano, the heat of this prodigious furnace 
will cauſe the. watery parts of the air to fly back; 
but the latent fire will ruſh forward to join its 
native element in the excavations of the volca - 
no, and a vaſt encreaſe of the elementary fire 


from the atmoſphere will ſoon bring matters to a 


height, and progucs and zarthquakes and 
as 1 
Fire in one ſtate, pr or ee, re PRIN 
other, ſeems to be the moſt powerful and univer- 
fally active principle and agent in nature. I do 
not know but it is the only active principle, and 
natural cauſe of force and motion in the univerſe. 
. . 


0 3 


It is fire nn. in the clouds, and roars in 
the winds, and tears up the ſuperſicies of the earth 
in hurricanes, and undoubtedly. it is fire that 


rends the rocks aſunder, and ſhakes the founda-- 


tions of the ſolid globe in earthquakes. Ae 


And it is the different mixtures, modifications, 
conditions, and motions of this element that pro- 
duce all the mild, beneficial, and ſalutary opera- 
tions of nature. It is fire that ſuſtains the life, 
and promotes the growth of plants and animals; 
it moves gently in our mild ſalubrious fluids; and 
efferveſces more fiercely in many hot and pungent 
liquids. In ſhort, fire ſeems to be the only ac- 
tive principle in every fluid, and in every mov- 
ing body; and we A 
power of this mighty agent. 

I could make but little be: PF agents to; 
explain and illuſtrate the inexplicable operations 
of volcanoes ; and as 1 think that I have now 
ſuggeſted ſufficient hints to throw ſuch gleams of 
light upon this naturally dark and difficult ſub- 
ject as may be of uſe to real philoſophers, I will 
ſay no more upon this topic at preſent. 

All theſe reflections authoriſe us to n 
: that dreadful earthquakes and eruptions will fre- 
quently happen ſome where in the line of old vol - 
| canoes; and it is impoſſible to know when or 
where they will be moſt violent and ame 


in that line. e e 
| | What 


£ as 
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e gag 0 eme fully: e . 
where it was obſerved, that the ſeveral ſpecies of 
mineral veins, which are found by experience to 
contain the greateſt quantities of mineral matter, 
run in a line parallel to the bearing of the ſtrata. 
This point being eonſidered as an eſtabliſhed fact, 
it will follow of conſequence, that whether the 
volcanie feuel is chiefly contained in veins or in 
ſtlrata, in rake veins, or in flat dilated- veins; 
which are ſituated between the ſtrata, it will run 
in the ſume longitudinal line of bearing. I have 
ſome reaſons for being perſuaded; that the in- 
flammable matter, which is the feuel of the volea· 
nie fires, is not contained in ſtrata: properly fo 
called; though it may, and I am perſuaded that 
it frequently is contained in the flat veins fituat- 
ed between the ſtrata, which were deſcribed 
above One reaſon for my rejecting regular 
ſtrata of yoleanie feuel is this : It is well knew n, 
that in the conſtrufture of the ſtratified parts of 
the-ſuperficies of our globe, the one ſide, or the 
one edge of the ſeveral ſtrata come quite up to 
the ſuperficies of the ſolid part of the globe, tho“ 
earth, elay, gravel, ſand,” &c. is frequently found 
of various depths "uy ou the ><" of 
the ſolidſtrata. 
In this view of tho-ſubje&'i it peng thar 5 
one ide or edge of n ſtratum comes up- to 
FF | 0 


N : — 
a 4 + $ A, % 
7 
( 35 3 ; F J 1 
y F 


the ſupetficies of the ſolids ; and therefore, if the 
volcanic feuel was contained in regular ftrata, if 
would follow, that when a voleano was once 
kindted, it would burn forward in a line quite us 
to the ſurface of the ground, which indeed would 
make that line a little troubleſome; but as the 
volcano by this means would have routes breath- 
ing places, as we may call it, by communicating 
with the ſurface every where as it advanced in 
the line of bearing, few or none cf the dreadful 
accidents attending volcanoes, ſuch as earthquake 
and eruptions, would happen. This we Row by 
experience, as far as analogy will reach. 

Seams of pit coal are + regular: ſtrata; They | 
ate ſometinies- ſet on fire) by accident, and 
burn below ground for ſeveral miles. Now, 
this conflagration not only burns quite up to 
the fuperſicies of of the ſolid ſtrata, but it ala 
burns ſuch earth, clay, Kb, as lie immediately 
above the ſolids in the line of bearing, and the 
ſeveral ſubſtarices which come in contact with 
the fire at or near the ſutface, in the line of the 
crop or baſſet of the coal, are frequently. vitriftedy 
and run together in vaſt maſſes of -flags' reſem - 
bling lava; but neither earthquakes nor erup» 
tions ever happen from theſe: ſubterraneous cons 
_ flagrations, no doubt for the reaſon I gave above; 
viz. becauſe this ſubterraneous burning commu - 


hioares with the ſurface all along: the _—_ 


) 


the baſſet of the coal as it advances ; and, there · 
fore, the evaporation of the water which. goes 
down, and the rarification of the air that fans the 

fire. continually, find an eaſy paſſage to the ſur- 


face, This is a pretty good example to enable 
us to judge of theſe matters by analog. 
It has been obſerved, that mineral veins are 


frequently checked at the ſurface, the two ſides 


of the vein being ſqueezed cloſe together above; 
but beſides this cauſe of preventing the reſpira- 
tion of the-volcanic fires, ſtrata of different qua- 
lities may be ſpread. over the baffets, vertex, or 
tops of the mineral veins in the valleys, which do 
not reach up to the ſite of the firſt craters upon 
the mountains. Strata of pit-coal,” and their 
concomitants, are found in valleys, which do not 
aſcend the high mountains of the coal countries. 
Veins of volcanic feuel baſſet out in the ſummits 
of high mountains, where they are firſt ignited; 
but when they burn down towards the baſes of 
the mountains, theſe veins may be covered by 
other horizontal — Jo no _— veins 
nor. feuel. 15 e 3 1 Oh 

Mineral veins, Shether vertical or eee 
are exceedingly unequal in their —_—_— in dif- 
ferent places of the ſame vein, freq 

ing out to vaſt and ſpacious ee eee rt 
contracting at a ſmall diſtance into narrower 
bounds, ; Now, it is reaſonable to ſuppoſe, that 


the 


4 


the eapaciou receptacles of theſe ve contain) 
che volcanic feuel; and that, when the combuſ- 
tible matter is confamed out of theſe cavernous 
receptacles, they will be greatly enlarged by the 
vitrification and decompoſition of vaſt quantities i 
of ſuch matter that is not combuſtible, as comes 
in contact with the prodigious fires and heat of the 
volcano; and it is as reaſonable to ſuppoſe, that it 
is in theſe enormous caverns of fire that the cauſes 
of earthquakes and eruptions are generated. We 
cannot tell how deep.or how far below ground, | 
theſe prodigious excavations may reach ; but we 
know, that they can have no communication with 
the external air, but by the craters, or other 
apertures which the ſeveral earthquakes haue 
made; and, therefore, no reſpiration nor perſpi- 
ration of the ſteam and rarified air, can poſſibly” | 
happen here, as in the conflagration of a ſtratum” 
of coal. It muſt either iſſue at the common apery 
tures, or burſt a new paſſage elſewhere ; and fatal 
experience makes it but too evident, that it fre- . 
quently does burſt a new paſſage in great and 
deſtructive earthquakes, i as happened ey in Si. 
cily and Calabria. l 
Although the mineral veins, ſuppoſed to con- 
tain volcanic feuel, are very unequal in the capa- 
city or dimenſions of the concavities, they are 
nevertheleſs pretty regular in the line of bearing. 
] hinted before, that ſeveral veins run parallel to 
vn ane 
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ane. another in mineral ground, upd no doubt 
this will happen in volcanic ground. In ſome 
mining fields we meet with ſhort veins, which 
cut right acroſs between two capital parallel veins, 
and tack them together without croſſing them, 
like 2 croſs road, which leads in a right line 
a⁊croſs between two parallel roads, and joins them : 
together, but goes no further. Theſe ſhort croſs 
veins are frequently well repleniſhed with the 
mineral ores ; and fo they may with inflammable 
matter in volcanic countries; and if ſo, then the 
fire will eafily communicate from one parallel | 
vein to another, I hinted before, that many of 
the ſtrongeſt and moſt produclive mineral veing 


| . are piped; that i 18, are formed 1 into long and high 


concavities, which run parallel to one another ; 
and theſe pipes frequently point downwards in a 
fanting direction into the body of the earth. 
Theſe pipes reſemble a number of long vaults, 
or arched cells, arranged parallel to one another, 
ly not ſo regular, It is impoſſible for us to, 
| know how deep the yeins and theſe pipes in them 
ſtrike down i into the body of the earch, whether 
the veins dip down precipitately, or with an eaſy 
gentle flope ; and, therefore, it is impoſſible for 
us to know how deep the volcanic fire may pene- 
trate; but this one thing, however, we may af- 
fure ourſelyes of, viz. that the deeper and more 
extenſive the ſubterraneous excavations ave, the 


more 


{ ww) 


1 the volcano, and the more miſ- 
chievous and extenſive its effects; and the reaſon 


is obvious, viz. becauſe the deeper and more en- 


tenſive the excavations are, the more room there 
is for the reception of ſteam, air, &c. the which, 

with the agency of the volcanie fires, I have 
proved to be the efficient cauſe of nnn 
and eruptions. 

. It cannot be denied, ae the excarations' of 
old volcanoes are amazingly extenſivr exe 
l) be immenſe quantities of lava, and other mat- 

ter jected out of them, prayes this to a demon» 
| ſtration; and, therefore, it may be a query with 
ſome, how it happens, that the ground above theſe 
extenſive excavations does not give way and fall 
in, not only around or near the original crater, 
but even every where in the courſe or line of the 


progreſs of che ſubterraneous fires, and produce 5 


numberleſs gulphs and chaſms both dangerous 
and frightful to behold ?—lI anſwer, if the voleanic 
feuel was generally contained in regular ſtrata, 
the earth would fo fall in, becauſe the combuſ- 


tible ſtratum or ſtrata being conſumed from un- 


der thoſe immediately above them, the fuperin- 

cumbent ſtrata would infallibly fall down when 
undermined to a vaſt breadth and length; and 

this muſt happen in the whole length of the vol- 
eee. as far in breadth as they 
are undermined below : But this not being the 
«I REED | ; caſe, 
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| lodged in mineral veins, which not only ſtrike 
down deep into the earth, but are alſo frequently 

of a piped form, as we hinted before, which pipes 
| ſometimes ſtand nearly perpendicular, or with 


a conſiderable ſlope; and, therefore, every part 5 


of the intervening rock which ſeparates the pipes 
from one another, and which ſeparates the ſeveral 
veins from one another, ſtands as a ſure ſubſtan - 
tial pillar fixed upon its own baſe; and it is 
known by obſervation and experience, that the 
concavities of mineral veins more frequently ex- 
pand or open out deep down than near the ſuper- 
ficies of the ſtrata, Many of the cavernous ex- 
cavations of volcanoes will therefore, according 
to this piped form of the veins, be exceeding wide 
deep down, and exceedingly capacious; but they 
will aſſume an arched figure, with, in many 
places, a thick and ſtrong cruſt of rock above 
the arched ex cavations, which does not contain 5 


The od hiſtory of the ſolid . of 
the globe is a ſubject of difficult inveſtigation; 
and there are but few, even of our philoſophers 
and naturaliſts, who are well acquainted with its 

conſiructure, which makes it the more neceflary 
for me to be minute and circumſtantial in explain- : 
ing ſome particulars, In the practice of min- 

Slew 1 accumulated 
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| 1 or concentrated veins; that e 
number of veins or ee, nme coating 
rich ores, the one end of which converge and 

meet in a common center, and the other end of 

each of them diverge and ſpread out from this 

center to ſome Ms nn | as not 
yerndar.. ©0110 . „ 

lt | pon 1 Shak a vaſt body WT oy 
is found in the center of this accumulated vein ; 
and when the ore is dug out, a moſt tremendous' 
gulph is opened below ground, which is ſome- 
times of an irregularly arched or conical figure; 
but whatever Wen the excavations aſſume, there 


is nothing in the practice of mining ſo awful and 


dangerous as the waſte or. encaratinns: of an ac 


cumulated vein. 42 ; 6% 4 * 3 Feb: {44 175 2 * 2 2 
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hers may be an enn ert in of eval ＋ 


ter extent and ditaenkans: than 3 we can any CON) 
ceive; however, the excavations of theſe, though 
vaſt and extenſive, are nevertheleſs of an arched: 


onic form; and therefore, the ſuperficies is 
3 ted, and does not fall in, Theſe ſuhterra- 
neous excavations may be compared to ſome im- 
menſe Gothic temples, which, though of vaſt di- 
menſions, the roof lofty, and compoſed: of x 
and ponderous materials, yet the fabric is 

and: 1 becauſe it is ſapportes by diba. 


trefles, 


| 0 1% "i 
treſſes, and pillars, proportioned to 8 
veight of the ſuperſtructure: But we ſhould re- 
member, that this is only eee ii ene 

with ſmall to aſſiſt our ideas. 

When the reſult of theſe ie is fairly / 
examined, we ſhall be authoriſed to infer, that 
whether we ſuppoſe the combuſtible . matter; 
which is the feuel of the volcanoes, to be con- 
tained in mineral veins, or in regular ſtrata, it is 
_ exhauſtible., The progreſſive advances of ſotne 
voleanoes, in a line from the firſt funnel or cra- 
ter, is a proof that the feuel is exhauſtible; and, 
moreover, fome: few volcanoes have been extin- 
guiſhed, We may alſo affert of the volcanic 
feuel, that it is. not only limited in quantity and 
exhauſtible, but that it is lodged in very widely 
different quantities in different places, like all 
other mineral mattar. This obſervation is ſuſſi: 
cievely /preved> by" the; didferene; magnitude and 

extent of different v $ which is the very 
| beſt proof the ſubject is capable of, there being 


L = polibility of ſurveying theſe treaſures of fire. 


Ii is fair and -e to ary agar that the 

in the lar Ae * cient 
volcano, has heen many thouſund times as much 
as ſome diminutive volcanoes, which can only be 


faid to exit Ori morn waa 
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much harm. All mide ſubſtances * atever, 
whether uſeful or curious, are found, in very 
widely different quantities, in all the different 
places we dig for them, or ſee them baſſet out, 
where the ſuperficies of the ſtrata are laid bare by 
ſtreams of water, or otherwiſe; and we are con · 


ident to aſſert, that there is the ſame variety or 


difference of quantity of volcanic feuel as of other 
mineral matter. Theſe diſquiſitions are not the 


frbit of ingenuity and conjecture: Obſervation 


and experience aſſure us, that it is difficult to ſet 
bounds to great and little when applied to the 
concavities or capacities of mineral veins. We 
have ſeen ſome very ſmall and diminutive, and we 
have ſeen others exceeding large and capacious; 
and there is no room to doubt, that there are 
others deep down in the bowels of volcanic 
mountains, which are prodiglouſſy larger and 
more capacious than any that we fee or penetrate 
in our dint male: ne pete wo Te. 


ſearches. 
I - ſuppoſe. 4 new biene will ocea- 


ſion but weak and harmleſs earthquakes, be- 


cauſe there is not as yet extenſive excavations 
made for the reception of copious vapours ; how- 


ever, in proceſs of time, the continual conſump- 


tion of the volcanic feuel will ſoon make room 


enough to contain a / ſaillciency to 6 out 
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ſtreams of lava, or, 1 3 exploſions, to throw 
quantities of rubbiſh high. up into the air. 
The inſlammable vapour in coal mines frequent- 


ly does this laſt in miniature. The encreaſe and 
dilatation of a great cloud of ſteam lodged be- 


hind a quantity of liquid fire or melted matter, 
will forcibly propel and thruſt i it out through the 
mouth of the crater. There is no room to ſuſ- 
pect the propelling force of ſteam and rarified air 
in any direction whatever, it being the action of 


fire; and the more it is confined, the more 


dls; it will act. If once it colleQs in force 
behind any quantity of laya, or other matter, it 
will violently puſh it out at the old, or burſt a 
new paſſage. We are enabled to conceive a to- 
lerable idea of the prodigious extent and capacity 
of the excavations of old volcanges from the 


quantities of matter ejected out of them. _ 


Where we ſee countries overſpread with lava 


for many miles in extent, and to a vaſt depth, 


and know, that beſides the lava, immenſe quan- 
tities of pumice, aſhes, and other rubbiſh, have 
been thrown out in different ages, we muſt con- 
clude, that the volcanic excavations are large and 


_ extenſive, in proportion to the quantities of mat- 


ter ejected out of them; and moreover, when 
the original ſite of 1 are near the ſea, 
perhaps we cannot gueſs at one half of the mat- 
ter ceded, becauſe immenſe gory! of it have 
been 
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been thrown into the ſea, hie it tit buried | in 
the waters out of our fight. However, we ſee 
enough of it to aſſure us, that the excayations 
below are of monſtrous extent and capacity ; 


and J have no doubt that this is the reaſon or 


cauſe of the earthquakes of old volcanoes being 
ſo extenſive, and ſo dreadfully miſchievous in 
their effects, even at a great diſtance from the 
original ſite and crater; ſuch, for inſtance, as 
the late earthquakes in Sicily and Calabria, I 
dwell the longer upon theſe abſtruſe diſquiſitions, 
with intention to endeavour, by every means, 
and by every explanation in my power, to im- 


preſs upon the minds of all thoſe who read theſe 


papers, an apprehenſion of the great danger of 
inhabiting volcanic ground, and eſpecially every 


where in the line of an old volcano. The 
dreadful cataſtrophes which have ſo frequently 
happened in Sicily, Calabria, Peru, Jamaica, and 
many other parts of the world, are but too ſure 
proofs of this danger; but there is, in many in- 


ſtances, a, ſort of infatuation in mankind. We 


are apt to overlook and forget our danger when 
the cauſe of it lies out of ſight. I have, in theſe 
diſquiſitions, endeavoured to explain, and to ex- 
poſe the cauſes of danger; and as far,as my 
5 knowledge and powers of deſcription will reach, 


T have endeayoured to make the danger viſible to 


E the mental eye, to the end that thoſe concerned 


may 
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may flee from it, at leaſt, with their cities, ſea- 
ports, and manufactories, and leave the volcanic 


ground for the purpoſes of huſbandry only. I 


have before hinted at the paralleliſm of the veins 


which contain the volcanic feuel; and although 
there ſhould be ſeveral of them running parallel 
to one another, ſo as to conſtitute a line of con- 
ſiderable breadth, they will nevertheleſs ſtill con- 


_ tinue their . paralleliſm ; that is, they will conti- 


nue to run or trend parallel to one another, and 
to the bearing of the ſtrata, _ 

It is certainly the greateſt temerity imaginable, 
to think of dwelling immediately above ſuch pits 


of deſtruction; into | which thouſands have fal- 


len almoſt in our ſight, and - thouſands more will 
fall into them, if theſe matters are not ſeriouſly 
and timeouſly taken into conſideration, and put 


in practice by the philoſophic and legiſlative | 


powers of thoſe countries, and it muſt be done 
by their united force; for ſuch great and ſalu- 
tary improvements are never ſet about and ac- 


compliſhed without their joint exertions; and al- 
though theſe diſquiſitions are ruſtic, they are not 


5 00 Their intention is to point out the dan- 
ger, and the means of eſcaping it, and the better 
that all branches of natural hiſtory are under- 
ſtood, the better we are enabled in all caſes to 
provide for our convenience and ſafety; and it 


appears to me rational to ſuppoſe, that improve-. 


ments 


ments” and advances in the knowledge of the 


natural hiſtory of volcanoes, ſhould prove the 
means of mitigating the evil conſequences of 
them. Accurate knowledge of the cauſe of any. 
evil, is generally conſidered as the firſt means of 
preventing its effects; and I think this obſerya- 
tion particularly applicable to the-ſubje& of our 


preſent enquiries ; and 1 humbly hope, that the 


above will not be thought improper hints for 
laying the foundation of i al in the An: 
_ tural hiſtory of volcanoes. 

I might now proceed in my enquiries, iſ at- 
tempt to inveſtigate the original cauſe of. the firſt 


beginning of volcanoes ; but as the ſubject is 


both difficult and myſterious, and appears to me 
merely curious, I will not ſpend much time in 


diſquiſitions that can be of little or no utility as 


far as I yet know. It is very well known, that 
there are various quantities of the vitriolie, and 
other pyrites in all countries; and theſe pyrites 
are ſometimes found pure and unmixed, and 


ſometimes blended with other foſſil ſubſtances.. 


The pyrites are frequently found between the 


ſides, and in the concavities of mineral veins, in 
very widely different quantities, and in different 
degrees of purity or of mixture. The pyrites are 
alſo frequently found in very different quantities, 
imbedded in maſſes and plates, &c. of various 
n in the ſtrata of coal, and in many of the 


ſtony 
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ſtony and argillaceous' ſtrata which accompany | 
coal ; and moreover, it is ſometimes found com- 
bind! with, but concealed in inviſible particles, 
thoughout the whole ſtratum and maſs of the 
coal, in ſuch quantities as frequently to raiſe a 
fermentation, when ſuch coal is worked, and 
Parcels of it laid down i in any place that is acceſ- . 
fible to the common air ; and this fermentation 
firſt raiſes ſome heat, With is by degrees enereaſ- 
_ ed; until at laſt the heaps of foal are ignited by 
"Kt; 3 and ſeveral large parcels of coal here in Scot- 
land have been in a conflagration, and actually 
conſumed, by the fermentatibn of the pyrites; ; 
as, for langs, at Ayr, and at Brofa in Suther- 
land. We know, and have ſeen parcels of the 
pyrites fermenting alone to the degree of  igni- 
tion, when they have been thrown afide above 
ground; however, Twill not aſſert, that ſuch | 
parcels were perfectly free from patticies' of coal 
adhering to ſome of the maſſes of pyrites. 
© Whether the fermentation of pyrites Aae, © or 
of ſulphur and iron, or any others of the ſemi- 
metals, are adapted by nature for” kindling and 
feeding the fire of volcanoes,” or whether it is not 
neceſſary that there ſhould be ſome bituminous” 
or oily matter to increaſe and feed the flame, I 
will not pretend to determine. | 'Pertaps other 
inflammable ſubſtances are alſo neceſſary at 
firſt to light and feed the Aas and fuch, to 
err od my 
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my certain knowledge, are frequently mixed i in 
leſſer or greater quantities with various ſtrata, 
and are found lodged in mineral veins. Petro- 
leum is widely diffuſed through the Mineral King- 
dom; and it is fo plentifully combined or mix- 
ed uin the ſubſtance of many ſpecies of ſtones 
and other foſſils, as to cauſe them to flame' 
ſtrongly in the fire, though not to conſume; and 
in many parts of the world, the petroleum is in 
ſuch abundance as to iſſue out to the ſurface of | 
the ground i in great quantities. N 
here is a ſpecies of remarkably pure and Aae 
coal, of a particularly rich and fat quality, depo- 
ſited in the concavities of mineral veins, which 1 
myſelf have ſeen in ſeveral parts of the High- 
lands of Scotland. The greateſt quantity of this 
coal is to be ſeen at Caſtleleod in Roſs-ſhire, 
where ſome of the veins have been opened and 
tried, and the coal found to be of an uncommon- 
ly rich and fine quality; a particular account 
of which I gave. er in yy "nature? be 
of coal. of ATE 
The nature and ſituation of this ſpecies” of 
coal is extraordinary, and quite out of the courſe _ 
of common experience, being found in the con- 
cavities of rake-veins, or perpendicular mineral 
ſiſſures; whereas, other foſſil coal is always found 
in regular ſtrata, I only ſaw this coal in very 
ſmall pany 5 of a few inches thick, in vey. 


[EE 


7 Rig 1 diſcovered it, excepting at Caſtle. 
leod, where, in ſome of the bellies, pipes, or 
ſwellings of the deins, it was up to three or four 
feet. 

Now, this brief ſketch may 1 to us, at 
leaſt a probability, that beſides the immenſe 

ſtores of pyrites which are ſuppoſed to be lodged 
gt firſt in the bowels of volcanic mountains, 
there may alſo be leſſer or greater quantities of 
petroleum, or of a ſpecies. of foſſil coal, as at Caſ- 
tleleod in the Highlands of Scotland, or of ſome 


other combuſtible matter, either mixed and 


blended with the pyrites in the ſame veins, or 
depoſited ſo near to one another, as that the 

combuſtibles would at firſt be readily ignited by 
the fermentation of the pyrites; and they may 
afterwards continue to the end reciprocally to in- 
flame and conſume one another. As I have ſeen 
different quantities of foſſil coal in the cavities 
of mineral veins in ſeveral parts of the High- 
lands of Scotland, it cannot be called a ſtretch 
of vague conjecture to ſuppoſe, that the ſame, or 
ſome other inflammable ſubſtance may be depo- 
ſited in the volcanic mountains, though the fac 
cannot be aſcertained ; becauſe the ſuperficial 

parts of the'volcanic feuel is there all conſumed 
away long ago. We may form ſeveral conjec- 
tures how a volcano is ar firſt ignited ; as, by 


clementary fire, or great and uncommon flaſhes 
of 


i kindling dry and parched vegetables, and the 


5 ; 
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of ügtuning kindling. ſome 2 1 joflanimobls 
ſubſtance, or of ſuch flaſties of elementary fire 


conflagrations of theſe vegetables communicating 
fire to the ſuperficies of a vein of ſome combuſti- 
ble foſfil ſubſtance, With reſpe& to this laſt 
conjecture, it may be obſerved; that the princi- 
pal crater of many of the ancient volcanoes, is 
ſituated higher up oi the mountain than any ve- 
getation is ever found; and as to the firſt, the 
inflammable foſſils, eſpecially ſuch of them as par- 
take of the nature of coal, are not ſo readily in- 
flammable as to be ignited by a ſudden tran» 
ſient flaſh of elementary fire; and, therefore, 
the moſt probable conjecture in my opinion is 
this : viz, That volcanoes are at fitſt dan by 
pyrites at the ſurface. | 
Moderate humidity, and the contact or action 
of the external air, has a great tendeney to excite 
and encreaſe the fermentation of pyrites; and it ia 
obſervable, that the ſummits of moſt volcanic 
mountains are covered with ſnow the greateſt 
part of the year, and we eannot imagine a fitua- 


tion where the fermentation of theſe ſubſtances _ 


would be more powerfully excited than beneath 
the ſnow ; and in lower ſituations, which are not 
often covered with ſnow, we may ſuppoſe, that 
the minerals have been ſufficiently moiſtened by 

long and heavy rains, or by a copious ſpray from 
Vel. . 11 ͤ 8 
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the ſea . But after all that I have ſaid, or per- 

haps that can be ſaid upon this myſterious ſubject, 
I may not exactly hit the mark. I do not pretend 
poſitively to aſſert any thing. All that I can do 
is, to point out ſeveral obſervations and facts, and 
leave the reader to form a judgment of them 
for himſelf. My o.]n opinion of the origin or 
ignition of volcanoes is this: I obſerved above, 
that accumulated mineral veins are found in ſome 
mining countries, where a number of nearly per- 
pendicular fiſſures meet and join in one common 
center, from which they ſpread out like radii to 
different diſtances from the central eon junction. | 
Now I ſuppoſe, that there was one of 'theſe ac- 
cumulated veias in each volcanic mountain; ; that 
the central part of the vein came up to the 
day at or near the ſummit of the mountain; that 
this vein contained pyrites, perhaps Mied with 


other inflammable combuſtible foſſils; that the 


rains, and eſpecially the ſnows, excited theſe in - 
flammable mineral ſubſtances fo ſuehi a degree of 
fermentation, as to be at laſt ignited; and that, 
when they were once ſet a- going, the fire would 
firſt prey upon the ſhaft or central column of the 
vein, which of courſe would form in time a vaſt 
perpendicular cavity, reſembling the inſide of a 
prodigious tower, without floors or ſtories, or the 
inſide of a glaſs-houſe. Some of theſe accumula- 


ted veins of vaſt magnitude have been ſeen and. 
explored in the practice of — and in [ caver- 
nous mountains, ea ec . e 
Now, as theſe concentrating wins? are ſeen FF 
different degrees of magnitude, it is agreeable to 
analbgy and experience to ſuppoſe, that deep 
down in the bowels of voleanic mountains, theſe 
veins have opened and expanded to degrees of 
wideneſs and capacity far exceeding any thing 
we have ſeen, and that they have been repleniſh- 
ed with volcanic feuel. Upon this hypotheſis, 


the firſt great excavation of a volcano” ſhould be 


much in the form of an irregular conical ſhaft, the 


crater being the mouth of the ſhaft, the extent of 


which is ſometimes ſeen ; but we can fay nothing 
about the depth, dimenſions, and capacity of 
theſe volcanic ſhafts below-out of our ſight. But 
whatever the extent and capacity of them may 
be deep down in the bowels of the mountains, 


this account of them preſents to us the idea of a 


ſtrong arched figure, like a _ glaſs-houſe, | every 
part of which is well ſupported upon its own . 
| baſis; and I am fully convinced, that this ſubter- 
raneous form is the real cauſe: or reafon why 
thoſe mountains do not fall down into the im- 
menſe gulphs and excavations below. In the 
| progreſs of the volcanic” conflagrations, fome of 
the diverging rays or branches of the accumulat- 
mM you will communicate with veins of anpther 
erte . | deſcription, 
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dleſeription, which trend in a line paryſlol to the 
bearing of the ſtrata ; and as the volcanic feuel is 
the prevailing mineral ſubſtance or ſubſtances of 
that diſtri, the parallel veins will likewiſe be 
repleniſhed with volcanic feuel ; and therefore, in 
proceſs of time, the volcanic fire will prey upon 
theſe veins, and advance in a horizontal direc- 
tion; and when theſe excavations are become ex- 
tenſive and capacious, they alſo become dange- 
rous and deſtructive, as at Mul, elapen, Ja- 
maica, &c. 

Some noted volcanoes, fuch as thoſe of kekand, 
not only emit great quantities of ſteam, but they 
alſo throw out great quantities of hot water high 
up into the air ſeveral times every day. We pre- 
ſume, that the natural cauſe of this phenomenon 
is a ſubterranean river, and a thin partition wall 
of rock interpoſed between the river and the vol- 
cano. This partition wall muſt be a ſpecies of 
fire-ſtone, perhaps baſalts, ſome of the varieties of 
which is the beſt fire-ſtone that we know of; that 
is, it ſtands the heat of a furnace, or any other 
hot fire, better than any other of our hard ſtone ; 
and we are told, that baſaltine rocks abound in 


Iceland, and eſpecially i in the neighbourhood of 
the volcanoes, and that the apertures, through | 
which the hot water is ejected there, are in rocks 
of baſalts. This partition wall being heated to 
heren degrees, my produce the different phe- 


nomena 
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nomena- and cjetions e 


and, moreover, in ſome of them, there may be a 


paſſage or gap below, in what may be called the 
banks of the river, over which the water may run 


: ſometimes, and fall down into the volcano, which 
may be the cauſe of its raging more furiouſly, 


and of ejecting the water, &c. with more force 


| "- violence than ordinary. 
I will now proceed with ſome diſquiſitions con- 


cerning volcanoes, which are not of ſo ſerious a 


nature, nor ſo intereſting as part of the foregoing 
diſquiſitions, being ſuch as have more regard to 
truth than utility. One of the principal motives 
which induced me to write any thing concerning 
the mineral kingdom was, to attempt to obviate 
errors, and to ſet the world right in many parti- 
ticulars, and alſo to lay the foundation, and give 
| a clue to afliſt young naturaliſts in the ſtudy of 
this important branch of natural hiſtory. _ 
I faw, that falſe facts and abſurd concluſions 
from them were daily impoſed upon the world; 
and as 1 knew this, I could not juſtify myſelf with- 
out detecting ſuch errors, and communicating my 


knowledge of a great many facts which have been 


miſrepreſented by ſeveral eminent writers, who 


have neither taken the pains, nor had the oppor- 
tunities of ſeeing ſo much of the mineral king- 


dom as 1 have; and ſome of them are too much 
= aa to a favourite ſyſtem t acknowledge 
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truth, if they ſaw her adorned with all her excel. 
lencies and lucid: beauties. How far I have ſuc- 
ceeded in this part of my plan and intention, 
muſt be determined by the NO: ER or 50 can- 
did naturaliſt. | 

When groſs miſtakes and An eee 


1 are publiſned by men of eminence in the re- 


public of letters, as indubitable facts, they have 
very pernicious effects, by encreaſing difficulties 
In the knowledge of nature, and eſtabliſhing ſcep- 
ticiſm ; and, by the ſanQion of great names, ſuch 
erroneous opinions become the vogue; and, there- 
fore, every novice will ſay ſomething on that ſide 


of the queſtion, r he knows very little 


about the matter. | 

1 have thoroughly inveſtigated = mae myſelf 
maſter of every thing I repreſent as fact. I wiſh 
that all the modern writers about the concerns of 
the mineral kingdom had done ſo likewiſe, © 

There are two foſſil bodies, which are claim 
ed by many, as only belonging to volcanoes, 5 
namely baſalts and tufa, which really and truly 
belong to the mineral kingdom in general. Theſe 
I will endeavour to reſcue from this unjuſt deten- 
tion, and to reſtore them to their proper ſtations 
in the ſyſtem of nature. Becauſe. baſalts is often 
found about volcanic mountains, they produce 
this circumſtance as a proof of its being chryſtal- 

lized by the fire of the. volcano ; ;, 585 I affirm, 
that 
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cat real baſilt is a real Rente adit part' of a real 
ſtratum, the exterior parts of which are frequent - 
ly formed into columnar and glebous fig 3 
which happened at firſt by drying. ee e 
However, I will not pretend to ſay, that ſome 
of the curious gentlemen, who carefully exa 
volcanoes, may not ſee ſome fragments of baſal · 
tine rocks which have fallen from the ſummit or 

ſides to the bottom of a crater, which may be 
thrown out again by eruptions of the volcano, | 
with real marks of fire on them; notwithſtanding, 
this accident does not alter the nature of things. 
Real baſalts is ſtill a real ſtone, which belongs to 
a very numerous and à very extenſive claſs of 
ſtrata, the natural hiſtory of which 1 have ſo 
fully explained formerly, That little or nothing 
more need be faid about it here; only we may 
ſafely and fairly obſerve in general, that the 
modern gentlemen of the Pyrrhonian ſyſtem are 
as famous for drawing inferences from a ſhallow 
knowledge of their ſubject, when treating of the 
mineral kingdom, as any ſet of philoſophers that 
ever appeared in the world. 
I have made it evident to ocular demonſira- | 
tion, that the baſalts are as much, and as really | 
rocks and firata, as any rocks and ſtrata in the 
ſuperficies of our globe; and as ſuch, they con- 
ſtitute a conſiderable material part in the con- 
ſtitution of this great fabric, having as re- 
gular 


te) 


1 and; below n an 
hold in the ſuperficies of the globe, and the ba- 
faltine ſtrata ſpread as wide, and ſtretch as far in 
the longitudinal line of bearing, as any of their 
concomitant ſtrata; and therefore, we cannot al- 
low their being called lava, any more than the 
dther ſtrata found above and below the baſalts; 
and if ſome of them, namely, the ſtrata of coal, 
were to come in contact with burning or run- 
ning hot lava, they would ſoon make ſuch a con- 
flagration in that part of the globe, as would pro- 
duce more lava, not like baſalts, but like dirty 
ſlags, ſuch as we have ſeen where ſeams of coal 
have been accidentally ſet on fire. The baſalts, 5 
| as I hinted before, is a real ſtone, compoſed of 
different grains and particles of other ſtones, ſuch 
as principally of quartz and ſhirl, with ſome ad- 
mixture of iron and mica, and leſs or more earth, 
according to the perfection or debaſed quality of 
the ſtone. 
Now, the quartz and ſrl approach in their 
natural ſtate to a chryſtaline ſtone, that is, they 
have the fineneſs and purity of chryſtal ; and al- 
though quartz is found of ſeveral colours, and 
ſtürl, as far as I know, always black, yet, never- 
theleſs, they both produce the fineſt tranſparent. 
uncoloured chryſtal when vitrified, unleſs there 
is ſome mineral admixture to colour it. In ſhort, 
baſalts is found, by chemical experiments, and by 


every 


( 


every biber examination; to be a8 really and tru- 
ly a ſtone, as any other rock in the world. But 
I need not proceed. The ſtrata of baſaltine rocks 
keeping their ſtations in the ſuperficies of our 
globe in every country where they are found; 
their ſpreading as wide, and-ſtretching and dip- 
ping down as far as the concomitanit ſtrata which 
are placed above and below them and ſtrata uf 
coal being found and wrought both mediately and 
immediately above the ſtrata of baſalts; is as fa- 


tisfactory and convincing. as a: thoufand' demon- 


ſtrations, to prove that baſalts is not lava, nor 
chryſtalized from à fuſion by fire, hut ſtrata of 
rock; and which ſtrata of rock bear a conſider- 
able bulk, and are regularly placed among the 
ſeveral other ſtrata whieh form the ſtupendous 
ſtructure of the ſolid fuperficies of our globe; 
and if any man doubts the truth of this aſſertion 
he may ſee it with his eyes in the neighbour- 
hood of Bo-. neſs, and in many places among the 
hills upon both ſides of the road betwixt 
Bo- neſs and Bathgate, almoſt all over Fife, and 
in ſeveral other parts of Scotland; and more- 
over, there are as regular and as ber colum- 
nar baſalts in the Bathgate hills, particularly at | 
Hillhouſe lime-quarry,'/a mile ſouth of Linlith⸗ 
gow, as can be found in any country, with: ſtrata 
of coal and of limeſtone above and below the 
ſtratum of columnar baſalts; and this is not a 
Vol. II. . ſingular 
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fingular phenomenon in this country, ſtrata of 
baſalts being very common in the coal. fields of 


tte Lothians, Fife, Ayr-ſhire, &c. and they are 


frequently found in extenſive ſtrata in their pro- 
| ſtations, among their concomitants, in the 
north of Scotland, where there is no coal; which 
facts are concluſive, and prove beyond a doubt, 
that baſalrs is as real, and almoſt as extenſive 
ſtrata of rock, as any other in the conſtruQure of 
the ſuperficies of our globe. 1s 
I will now make ſome enquiries concerning 
tuyfa, which our modern naturaliſts ſay is only 
produced by the volcanic fires, which I deny. 
But in order to point out the true origin, and 
to illuſtrate the natural hiſtory of tufa or tus, 
it may be proper for me to take a curſory view 


pl ſome of the ſtallactital productions, which are 


ſo near of kin to the tufa's, that they are origi- 
nally of the ſame family; and it is pretty gene- 
rally known, that the ſtallactites are ſtony con- 
eretions. 

That water percollates this pores, and paſſes 
through the fiſſures of the ſtrata, is a truth well 
known to all foſſiliſts; and it is as well known, 


that water carries various particles along in its 


ſubterraneous motion. While this ſubterraneous 
water is excluded from the external air, it conti- 
nues to carry about the terrene particles that are 
| combined or mixed with it ; but when it iſſues 
out 


. 
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out into the external air, or into any cavern. or 


ſubterraneous receptacle into which air has c- 


ceſs, then the quantity of water is immediately 
leſſened by evaporation, and of conſequence, it 


muſt drop ſome of the minute foſſil particles and 
leave them behind. So long as the ſubterrane- 
ous water is excluded from the action of the ex- 
ternal air, it may be ſo perfectly combined with 


various heterogeneous particles, as to appear to 


be nothing but a pure tranſparent liquid, al- 


though it contains a conſiderable quantity af 


earthy matter. When air, ſays Lord Kames; 


comes in contact with water, it proves a ſolvent,” 


and melts it down to ſteam, or particles ſmall 


enough to riſe buoyant in the atmoſphere, which 


doctrine is certainly true; and I think this as 


clear and evident as any thing of the kind can 


be, and it helps to explain the proceſs of nature 
in forming petrifactions, concretions, and ſome 


Fl 


ſpecies of ſediment, W thoſe of the pos 


ous kinds. 
If water was . to remain in 1 quan- 
tity and force as when it took up the terrene 


particles in its ſubterraneous paſſage, it would 


leave none of them behind: They would all be 
carried forward to the ſea. But the contrary is 


the fact: The water is in part diſſolved into par- 


ticles inconceivably ſmall, or evaporated, and the 
ſtony particles are left behind in caverns, &c. 


which 


( 


; which particles am enact 
matter, the ſtallactites, and other ſtony concre - 
tions. I have ſeen old deſerted mines and coal- 

Works contain great quantities of theſe produc- 
tions; and in ſome places, they form in much 
leſs time than I 3 defate I ſaw it with 1 

on eyes. 
A great many i ee ee caverns are re · 
pleniſbed with great quantities of theſe ſtony con- 
cretions; among which, the caves of Nigg, at 
the ſea fide, à little way to the eaſt of the en- 
trance into the bay of Cromarty, are not the 
leaſt remarkable. All the ſtallactites in thoſe 
Caves are calcareous, and of a very fie texture. 
Either ſome corroding waters paſſing through 
beds of lime diſſolve part of it, or elſe common 
water percollating the pores and cranies of the 

ſtirata, finds the lime by the way in ſmall parti · 
cles, which it carries along; but when the water 

iſſues out of the roof and ſides of ſuch caverns, 
the water is evaporated ſlowly, by coming in 
contact with the air in the cave, and the ſtony 

particles are left behind, and lay the foundation 
of theſe curious ſtallactital productions, which 
are ſtill enlarging and improving by the conti- 
nual accretion of matter; that is, by the minute 
particles which are carried and left by the water. 

_ While the ſtony matter is in a fluid ſtate, before 

_ the water has quite deſertedd it, it is ſpread out 

HELL ſlowly 
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PRE by the remaining water, over-all parts of 


the maſs actually forming, and then the-refidue 


of the water evaporates ſlowly, and leaves the ſtos 
all thoſe ſeveral bodies of ſtone are formed; that 


is, all the petrifactions and ſtony concretions are 


formed, and gradually come to perfection, by 


this ſecret. proceſs. of nature. The greateſt and 


moſt material difference between theſe: conore» 


tions and thoſe of another quality is this: All 
the ſtallactital bodies in the caves of Nigg, and 


many others which I have ſeen, are compoled 
of calcareous particles, which will efferveſce with 

acids, and produce lime when calcined. The 
ether. concretions are formed by the ſame proceſs 
of nature, of vitrifiable particles, which will not 
efferveſce with acids, nor produce lime by calei- 
ane are "oy en or nn 0 gull 
or e 

The caves: ok Nigg ——_ to me a ante 
ing and inſtructing ſcene. I found there ſome 
of the ſtallactites formed fo very hard and pere 
fect, that a blow with a ſtrong ſtick made no im- 
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preſſion upon it. It was as White as alabaſter, 


and of ſo ſine a texture, as to be capable of re- 


ceiving a good peliſh. Upon trying other par- 


cels I found, that the pick had a little impreſſion 


W chruſt my 3 into ſome of the maſſes, 
although 


e 


1 ſome, that it eaſily piercad others, and 1 


e 
men they had much the ſame: external ap: 
Peatance as the hardeſt. In ſhort, I could there 
| trifaction or concretion in all its ſtages. 

I Gow; n no thicker than cream, and again 
ſome of the conſiſtence of milk, and high up to- 
wards the roof, I perceived ſome as thin as whey, 
the water there being only a little coloured, and 
could diſtinctly diſcern it thickening, as it came 
gliding flowly down the ſides of the cave; which 
was an: ocular proof that the water evaporates by 
degrees, and leaves the ſtony matter thus to in- 
ſpiſſate, and at laſt to hecome as hard as marble. 
It evidently appears, to the conviction of our 
ſenſes, that a ſmall and a diminiſhing quantity of 
water ſuits this proceſs beſt. Were all the wa- 
ter which iſſues out of the roofs of caves in ma- 
ny plates to continue in full force, and none of 
it to evaporate, it would carry all the terrene par- 

ticles away with it in a ſtream, out at the mouth 
of the cave. There are a number of antique 
groteſque figures thus formed in the caves of 
Nigg, and no balluſtrades or organ- pipes ever ap- 
peared ſo magnificent as the ſtallactital pipes and 
eolumns I faw there, and in many other places. 

There are great quantities of the concreted ſub- 
ſtance called tufa in many parts of Scotland, in 
high and low lands, north and ſouth. Tufa is aj- 
ways found upon the ſurface of the earth, unleſs | 


it * happen by accident chat ſome adventi- 
tious 
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eue cover is thrown 4906 1 it. It is commonly 


ſituated below ſome ſmall, flow, or weak ſprings, 


and it generally appears in a whitiſh or aſhen- 


grey coloured, porey, and moderately light marle- 
like ſubſtance, frequently fpread out pretty wide 
and high, reſembling at a diſtance ſome whitiſh 
miſhapen rocks. I have ſeen much of this con- 


creted ſubſtance wet, ſpungy, and ſoft as mud 
While the water which lodged the particles 


was partly mixed with it before the water had 
time to be completely evaporated ; and I have 


| ſeen it dried and indurated to various degrees of 


hardneſs, and profitably burnt for lime. The 


| proceſs of nature, in the formation of this tophic 


fubſtance, is to be explained upon the ſame prin- 


ciples as the ſtallactites. A ſmall rill or quanti- 


ty of water iſſuing out to the ſurface of the 


ground, and carrying ſtony particles. with it, part 
of the water is immediately evaporated ſo ſoon as 
it comes in contact with the external air. By 


this evaporation, the rill of water is continually 

_ diminiſhing as it advances forward from the aper- 
ture out of which it iſſues, and creeps among the 
_ graſs along the ſurface of the earth; and conſe- 


quently the ſtream is weakened in its career, retard- 


ed in its motion, and ſome of the ſtony particles 
are at firſt lodged in the graſs or otherwiſe; and 
when theſe firſt lodged: particles are Seeed 


to any thing of a conſiderable maſs of tufa, there 


becomes 
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vecomes at lane one non enen is; all, it 
being detained in the chaotic maſs of the forming 


matter. A conſiderable part of the moſt recent 


ſediment frequently remains for ſome time wet, 
ſoft, and ſpungy, like mud, in which all the wa. 
ter that ſtrains out of the ground or rock is ab» 
ſorbed and detained, until it has time to be eva - 
porated by degrees, and the concreted maſs to ac · 


quire firmneſs and conſiſtence. I have frequent- 


ly-ſeen tufa forming immediately beneath the fide 
of lime-rocks, where the quantity of water was ſo 
ſmall, as only to ſlide gently down the rock, with- 
out forming a rill ; and where the water iſſued out 
in ſuch quantity, as to form a rill or ſtreamlet at 
the foot of the rock, I have ſeen the maſs of 
tufa accumulated high and wide, and ſtretching, 
to a great diſtance below the rock; and it is 
worthy to be remarked, that where the rill of 
water iſſuing out of a lime · rock, or elſewhere, is 
ſo ſtrong and copious, ſummer and winter, as to 
be able to carry all the ſtony particles away witng 
it in a full collected current, no maſs of tufa ſhall 
be accumulated in ſuch places; but the bottom 
and ſides of the rill, or channel of the little cur- 
rent, is generally covered with a-whitiſh cruſt, by 
ſome of the ſtony particles nn to e thing 
as they paſs along. 
A novice in the natural hiſtory of foſſils, may 
at firſt ſight doubt the truth of the aſſertion, that 
ſtallactites 
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fallaGlites and tufa have the fans origin and. el · | 


cient. cauſe, from ſeeing a very diſtinguiſhable dif. 


ference in the internal and external appearance of 


the maſſes of both kinds; and I confeſs, that the 
difference of the inner and outer appearance of 


the maſles of both is abundantly obvious; and, | 


therefore, for the ſatisfaction of ſuch, I will ex- 


plain the natural reaſon of this apparent dite · 


teile, 

1 . Wins) e in — _— this diffs. 
_ rence in appearance is occaſioned by the different 
ſituations where they are formed but 1 muſt * 
more particular and explicit. 


Below: eronnds:the, e in. aiane/ond 
generally found hanging pendulous attached to 
the roof, or adhering to the ſides of the cave, or 


formed upon the floor, by drops of water falling 
directly down from the roof. In that ſituation, 


the water generally iſſues out in very ſmall quan- 
tity ; and in its deſcent from above, it glides gen- 
tly and ſmoothly down the ſurfaces of the maſſes 
. which are forming. The exhalation or evaporas 


tion of the water goes on but ſlowly in that ſitua- 
tion, there being perhaps little air admitted, and 


that little comparatively damp and ineffe&ual for ; 


want of free circulation; of conſequence, the par- 
ticles of matter, which are very ſmall, can be laid 
on the encreafing maſs but leiſurely, and, the 
water {till gliding down, lays theſe ſmall par- 
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ticles cloſe together upon the OY and 7 
the ſurface of it continually as ſmooth and gloffy 
28 if it was poliſhed. In the formation of tufa 


upon the. ſurface of the earth, the evaporation 
and waſte of the water, on the contrary, is more 


copious and haſty, being expofed to the external 


air and ſun ; and, of conſequence, the terrene 


particles are precipitated more haſtily, and in 


much greater abundance ; and theſe particles, 
which are large, are more rudely propelled. and 


huddled together into an irregular confuſed maſs, 


which ſwells and gorges in different parts, by the 


remains of the water being detained in it, as 


in ſnow in a rainy day, which of conſequence 


| a muſt produce a looſe porey miſhapen maſs of pe- 


trifaction. When one quarter of the general 


maſs of tufa is grown high and extenſive, by the 
ſtagnating and gorging of the water in paſ- 


| ; ſing through the newly precipitated ſtony mat- 


ter, as formerly mentioned, the water then turns 


aſide from ſome part of it, and immediately be- 


gins to make an addition to the bulk of the ac- 


cumulated maſs upon the ſide it now runs to, in 


the ſame manner as above-mentioned ; and then 


. that part of the maſs which the water has newly 


left, gets time to dry and harden, by degrees, as 
the water is ſtrained and evaporated out of it. 


have ſeen ſome parts of large maſſes of tufa, 


which were high above * n n of the 
16. 9 IP; ww F water, 
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water, dried and indurated to ſuch a degree, E 


to make them difficult to be quarried for burning 


to lime, although ſuch parts, when firſt formed, 


or rather while forming, were nothing better than 


a puddle of calcareous mud, much reſembling 
half ſnow half water in a rainy thaw ; ane I have 
frequently wet 0 feet in both of; e . 


A think, that I ns Work „ explicit - 
in unfolding the natural hiſtory of the ſtallactites, 
and of the tufa, and therefore, I will now pro- 
ceed and point out ſome few of the many places 
where I have ſeen the tufa; but I cannot now 
diſtinaly remember, perhaps, not one in a hun- 
dred of the particular ſpots where I have really 
ſeen it. There is ſome tufa beneath a ſpring in 
the Hill of Carlops, about twelve miles ſouth of 
Edinburgh, upon the north-eaſt ſide of the voy 
and pretty high up. _ 

I have a faint remembrance of having ſeen pl 
in the hill of the farm of Carlops, and I went late» 
ly there in order to aſcertain the fact, and I faw it 
about a quarter of mile above the Bridge of Car- 
lops, upon the ſouth ſide of the rivulet. It is re- 
markable of the tufa at Carlops, that ſome of it 
contains a conſiderable quantity of moſs and 


grals, which has been enveloped by the ſtony par- 


ticles, and it is preſerved in the maſſes of the tufa 


ſo 1 as to look like e moſs, which 
makes 


— owe etggp re 


| ( 388 ) 
. and ia 


examination of the young naturaliſt, There is a 


great quantity of moſs upon that mountain, thro! 


which the water of the ſpring creeps, and leaves 


the terrene particles behind in dry weather, 


which forms tufa among the moſs ; but the ſide 
of the hill is ſo ſteep, and the current of the 


ſpring ſo rapid, in wet weather, that a great deal 


of tufa is then ſwept down the hill to the rivulet, 
and eſpecially when the ſnow is melting. 'Theſe 


circumſtances, with the ſtrength of the ſpring, 
prevent the tufa from greatly accumulating, which 


it certainly would if the ſituation was more fa- 


vourable. There was much more of it twenty- 


five years ago than there is at preſent. 


There is a quantity of tufa near Troup, in , 


| Aberdeenſhire, fituated near a lime-kiln between 


the houſe of Troup and the . 55 Garden- 


ſtoun. 


I have ſort tufa in the iſland of Ia i in ſeveral 


places, particularly near the ſouth or ſouth- eaſt of 


the limeſtone field in that iſland, where 1 diſtinct- 


ly remember to have ſeen one very large parcel of 


it accumulated like large miſhapen rocks. Now, 
it cannot be pretended, that there are any volca- 


nic ſymptoms near either of theſe places. It is a 4 


particular loſs to theſe local remarks, that when 


I faw tufa in the greateſt number of places, I had 
yo view of ever having occaſion to point out. to 
the 
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the public ſuch a common natural production; 
otherwiſe I could have enriched this page with 
perhaps more than threeſcore ; and I could have 
pointed them out as diſtinctly as the above-men- 
tioned three; but as the very identical ſpots do 
not now occur to my memory, I will give no- 
thing from uncertain gueſs or conjecture. 

Having now pointed out and explained the true 
origin and nature of tyia, the application of what I 
have advanced about it to the ſuhject in queſtion 
is plain and ſimple, It is abundantly evident, even 
to the ſligheſt enquirer into theſe matters, that 


the tufa has no more connection with, nor rela- 


tion to volcanoes, than to any other place where 
| calcareous or other particles of ſtony matter exiſt, 
and are ſo ſituated, that they can be taken up and 
carried along by water, either into ſubterraneous 
caverns, or out to the ſurface of the ground. 
Tufa may be faund upon a volcanic mountain, 
in the near neighbourhood of a volcano, or of 
volcanic matter, as well as in any other place, 
where ſtony particles may be found and carried 
by water, Rain water and melted ſnow, percol- 
lating the ſtrata of a volcanic mountain, and iſſu- 
ing out of any part of the ſides or bottom of the 
mountain, may bring particles of ſtony matter 
out with it, and ſo tufa may be formed at the bot- 


tom or upon the ſides of ſuch a mountain, And 


again, the rain water and melted: ſnow paſling 
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through the pores and crevices of the ſtrata of a | 


volcanic mountain, and falling down into the ex- 


cavations of the volcano, may form tufa within 


the concavities of the mountain, if the water is 


combined with ſtony matter; and it is to be ſup- 
poſed, that the water will find plenty of it in paſ- 
ſing through ſuch extenſive rocks as thoſe ode a 


1 volcanic mountain. 


If we look attentively into this matter, we can 
eaſily i imagine the inſide or excavations of a vol- 
canic mountain to be a plenteous repoſitory of 
tufa, where it is formed in greater abundance, 
and far more expeditiouſly, than it poſſibly can 
be formed any where upon the ſurface of the 
earth. Some of thoſe mountains are known to 


have been volcanoes for two or three (thouſand 


years, and the quantity of lava and other rubbiſh 
thrown out of them by different eruptions is im- 
menſe. Now, the depth and extent of the exca- 
vations of thoſe mountains, muſt be in propor- 
tion to the quantities of matter ejected out of 
them. Upon ſome of theſe mountains, a prodi- 


gious depth of lava, aſhes, and other rubbiſh, is 


ſpread out for ſeveral miles from the crater, and 


other apertures, out of which the ſeveral deſcrip- 


tions of volcanic matter are ejected: What prodi- 
gious excavations of conſequence muſt there be 
within the bowels of ſuch mountains! 1 am per- 
ſuaded, that the firey caverns of ſome volcanoes 
1 25g | are 
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are much deeper, and extend' much fürtker from 
the original craters than we generally imagine. 
The extent of the excavated caverns, or their 
diſtance from the apertures, muſt be in propor- 
tion to the accumulated or diffuſed ſtate of the 
veins of pyrites, or other volcanic feuel. The 
narrower and more confined theſe veins are, the 
further from the crater the ſubterraneous exca- 


vations muſt extend, to produce ſuch immenſe 


quantities of lava, and other ras which nal 
been thrown out of them. : 

It is well known to mineraliſts, 40 oh . 
and other inflammable foſſils, are oftener found 


in veins and ſtrata, of no great thickneſs, than in 


vaſt accumulated heaps; but theſe ſtreight veins 
and ſtrata frequently extend far in the line of 
bearing; and this great length of the veins is 
the phyſical cauſe of fome volcanoes advancing 
ſo far in the horizontal line, from the bottom of 
the original funnel, as ſometimes to paſs under the 
waters of the ſea from the main land to an iſland, 
or vice verſa, and from one iſland to another; 
and it is the cauſe of eruptions ſometimes in he 
waters of the ſea, when a vein or ſtratum of vol- 
canic feuel happens to come up too near the ſur- 
face of the ſolids, under the water of the ſea. 
And, moreover, this is the real cauſe of many 


volcanoes laſting ſo long as they do. If the whole 


ſtore of volcanic feuel was accumulated contigu- 


ous 
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— to the firſt volcanic n the RE” 
tion would be amazingly. great and violent while 


| eee but it would ſoon conſume all the feuel, 


though ever ſo great in quantity; but, according 
to the real conſtitution of things, or, in other 
Words, according to the natural hiſtory of the mi- 
neral kingdom, a vein. or veins, a ſtratum or ſtra- 
ta of combuſtible matter, not many feet in thick · 
neſs, may feed the interior fires for ſeveral thou- 
ſand years; but then it is neceſſary, that the fire 
makes very extenſive. progreſs downwards, and 
in the line 4 ark Fram the rd) crater of the 
Nov, it 558 * to. 2 | eive, 8 this prodigi- 
ous extent of excavation. and length, of courſe, 
muſt cut and interſect a great number of ſubter- 
raneous ſprings and currents of water, which will 
let down a vaſt quantity of water into the ſeveral. 
caverns and receptacles of the yolcano. _. 
. In ſome places, not only large and copious 5 
ſprings, but even conſiderable rivulets, are drain- 
ed by the progreſſive advancing of volcanoes, 
and every drop of the water ſo drained from the 
ſurface, muſt go down into the excavations of the 
volcano. It is well known, that water, in its 
natural ſtate, contains a conſiderable quantity of 
earthy, ſtony, or ſaline matter, &c. and the dried 
ſprings, rain water, and melted ſnow, percollating 
the pores, and paſſing through the crevices of the 
| | ſtrata 
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ſtrata of a volcanic diſtrict, muſt carry down very 
much ſtony matter with it into the various parts 
of the excavations, by which means great quanti- 
ties of tufa will be formed or produced, in a com- 
paratively ſhort time, by the immenſe heat of the 
volcano evaporating the water to ſteam almoſt as 


faſt as it falls down, It is certain, that every drop 


of that water is evaporated, and goes off in ſteam z 
and, of conſequence, the ſtony particles carried 
down by the water will be left behind, of which 
various quantities of tufa are formed in different 


places. When the heat of the volcano is great, 


the water will be evaporated, and fly off in ſteam 


with great rapidity ; and, of conſequence, as the 
ſtony particles cannot be evaporated, the fubter- 


raneous tufa will form with equal rapidity, and 


no doubt ſucceſſive eruptions will ſweep it out 


through the crater and other apertures, and lay 
it ſome where or other upon the face of the coun- 


try in the neighbourhood. of the volcano, It 5 
may be objected to me, that, in my hiſtory of ile 


ſtallactites, I repreſented that thoſe petrifactions 
only are formed in ſubterraneous caverns, but 
that tufa is not formed there, but above ground, 
which is true of ordinary caverns; but the vol 
canic excavations are not ordinary caverns. In 


the cool receptacles. of the mountains or caver- 


nous ſhores of the ocean, the progreſs in the for- 
mation of ſtallactites is exceeding flow, beeauſe 
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evaporation is exceeding flow, on account of the 
| ſmall quantity of air that is admitted there, and 
on account of the dampneſs and tardy motion of 
that ſmall quantity; whereas, on the contrary, in 
the volcanic caverns the quantity muſt be greater, 
a thouſand times hotter, and, of conſequence, in a 
thouſand times quicker circulation, owing to the 
- outrageous heat; and the great heat and quick 
circulation or motion of the internal air, will oc- 
caſion a prodigious quick evaporation, and of 
- courſe the terrene particles muſt be huddled to- 
gether very haſtily, and left looſe and porous in 
the form of tufa, reſembling in texture a maſs of 

wet lump-ſugar or half melted ſnow ; and as it is 
haſtily formed in the cavities of the volcano, ſo 

may it be as haſtily thrown out to the ſurface 

by different eruptions, and in the form of © li- 
quid mud,” as it is called ; at the ſame time I am 


confident, that it was not the firſt matter that 


iſſued from Veſuvius, nor from any other volcano, 
although it might either iſſue out, or be ejected 
many times afterwards, when the excavations of 
the volcano became capacious and extenſive 
enough to let down ſufficient quantities of water 
for producing it. I might point out a great ma- 
ny ways how tufa may be formed in the neigh- 
bourhood of volcanoes, and yet it might happen 
to be produced in many other forms and ſitua- 
font, which I would not t be able to conceive nor 
| 5 explain, 
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explain, without inveſtigating circumſtances 1 
the ſpot ; but I do not think it neceſſary to ſay 
any more about the matter, as I imagine, that 
what I have advanced in explanation of the natu- 
ral hiſtory of tufa, will be abundantly ſatisfactory 
to convince the unprejudiced naturaliſt, that tufa 
has no more io do with volcanoes than with any 
other places, where terrene particles and water 
may be combined together, and afterwards either 
fall into the volcanic excavation, or iſſue out to 


the ſurface of the ground, in ſituations favour- _ 


able for the production of that petrified concrete. 
From what has been faid it evidently appears, 
that the tufa is not a ſufficiently ſolid foundation 
upon. which to build any part of an hypotheſis 
reſpecting the eternity or duration of the world, 
it being an adventitious ſubſtance, much of which 
is a recent production, and which is continually 
forming, and it will continue to be formed ſo 
long as the world endures in its preſent condi- 
tion; and, therefore, it is not neceſſary after 
this for naturaliſts to carry the idea of volcanoes, 
or volcanic matter, in their heads, when they ſee 
tufa; as it evidently appears, that it has no man- 
ner of relation to volcanoes, any more than to 
other places, which are favourably ſituated for its 
production. It is to be ſeen formed, and now 
forming, in ten thouſand places upon the face of 
the earth, far enough from volcanoes, or from any | 
= volcanic 


( 396 ) 


volcanic matter. Pufa is to be feen formed amd 
forming in at leaſt a thouſand different places in 
Great Britain; and there is no real ſymptom of 
a volcano ever having been within this iſland. 
Perhaps ſome of theſe ſyſtematic gentlemen, 
Who generally call in every thing to "countenance 
a favourite hypotheſis, may imagine, and they have 


aaſſerted, that they ſee. tufa beneath ſome of the 


real ſtrata of the native: rock ; but they ſhould be 
a little more cautious than they often are of aſſer- 
ting too boldly what they are not ſure of. Tufa 
may be found at the foot of a rock, and attached 
to it, and if there was any original cavern or va- 
riety, it may be filled up with tufa ; but it is ne- 
ver found between real and regular ſtrata; and 
theſe gentlemen ſhould remember, that there is 
ſuch a degree of reſemblance between fome beds 
of clay, and of marl, and other argillaceous ſtrata, 
and alſo between ſome of the mineral ſoils, 
ochres, &c. and the tufa, as may be readily miſ- 
taken by ſuch gentlemen as have not had oppor- 
tunities of much accurate obſervation, and long 
experience, in matters relating to the mineral 
kingdom. 1 | 
That foſſil ſubſtance found upon or near the 
ſurface of the ground, called puzzollano, may hap- 
pen to be ſubterranean tufa, compoſed of calca- 
reous and ferruginous particles, burnt to a great 
degree in the furnace of a voleano, before it was 
; e thrown 
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thrown out by: violent eruptions ; ; and the great 
degree of heat it then ſuffered, with the mixture 
of iron it contains, may be the cauſe of the ab- 
ſorbent quality which it is known to paſſeſs; 
but as 1 am not very well be e with the 
puzzolano, I will ſay no more about it. f 
In this æra of learning and ſcience, ths inqui- 
ſitive ſpirit of reſearch, with philoſophy in her 
company, traverſe the bounds of the univerſe in 
| purſuit of knowledge, and new diſcoveries are 
daily made; and all the tribute of praiſe and ac- 
knowledgniant ' which the warmeſt gratitude can 
expreſs, is due to many modern names, for the 
numerous local obſervations, and the many facts 
which have been communicated to the world re- 
lating to phyſics and antiquity, fince the com- 
meneement of the eighteenth century, But it 
muſt grieve a benevolent man, who has more re- 
gard to truth than to ſyſtem, when he ſees ſo ma- 
ny men of learning and worth ftrenuoufly endea- 
vouring to found and ſupport a ſyſtem of falſe- 
hood, abſurdity, and nonſenſe, in oppofitian to 
the phenomena of heaven and earth, and in flat 
eontradiction to the opinion and belief of ſober 
reaſon and found philoſophy in all nations, from 
Socrates to Sir Robert Boyle :--l might ſay, 
from the beginning of the world until now. Se- 
veral modern philoſophers may juſtly be termed 
innovators in 0 2775 and chronology.” : 
0 They 
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They pretend to prove to a demonſtration, that 


the world itſelf is of a much older date than the 


earlieſt accounts which are handed down to us 
from all antiquity, written or traditional; and 
ſome of them will allow it no beginning at all, 
for no other good reaſon that I know of, but be- 
cauſe they did not ſee the beginning of it. 1 
will relate one pretended fact, which has been 
lately diſcovered and made uſe of, to overthrow 
the chronology of the Pentateuch, and indeed, 
all ancient chronology whatever; which fact, 
is ſaid to be well atteſted. It is related in Bry- 
don's tour through Sicily nd Malta, which I 
will give in his own words: 

« When we came near the fea i in the neighbour- 
hood of Catania, I was deſirouos to ſee what form 
the lava had aſſumed in meeting with the water. 
I went to examine it, and found it drove back 

the waves for upwards of a mile, and had formed 
a large black high promontory, where before it 
was deep water. This lava, I imagined, from 
its barrenneſs, for it is as yet covered with a very 
_ ſcanty ſoil, had run from the mountain but a few 

years ago; but was ſurpriſed to be informed by 
Signor Recupero, the hiſtoriographer of ZEtna, 
that this very lava is mentioned by Diodorus Si- 
culus to have burſt from Etna, in the time of 
the ſecond Punic war, when Syracuſe was beſieg- 
ed by the Romans.—A detachment was ſent 
from Tauraminium to the relief of the beſieged. 
| jk — "Whey 
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They were ſtopt in their march by this ſtream of 
Java, which had reached to the ſea before their 
arrival at the foot of the mountain, and entirely 
cut off their paſſage, and obliged them to return 
by the back of Etna, upwards of an hundred 
miles about. His authority for this, he tells me, 
was taken from inſcriptions from Roman monu- 
ments found in this lava, and that it was well af- 
certained by many of the old Sicilian authors. 
„ Now, as this was about two thouſand years 
ago, one would have imagined, if lava have a re- 
gular progreſs in becoming fertile fields, that this 
muſt long ago have become at leaſt arable. 
This, however, is not the caſe; and it is as yet 
only covered with a very Nast vegetation, be- 
ing incapable either of producing corn or vines. 
There are, indeed, pretty large trees growing in 
the crevices, which are full of a very rich earth; 
dut, in all probability, it will be ſome blink 
years yet before there is aue of this to render 
it of any uſe to the proprietors.” 
Near to a vault which is now thirty feet be- 
low ground, and has probably been a burial- 
place, there is a draw-well, where there are ſeve- 
ral ſtrata of lavas, with th to a conſiderable 
thickneſs over the ſurface of each ſtratum, Re- 
cupero has made uſe of this as an argument to 
prove the vaſt antiquity of the eruptions of this 
mountain. For if it requires two thouſand years 
or 
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or upwards to form but a ſcanty ſoil on the ſur- 
face: of a lava, there muſt have been more than 

that/ſpace of time betwixt each of the eruptions 

that has formed theſe ſtrata, . But what ſhall we 
ſay to a pit they ſunk near to Jaci of a great 
depth. They pierced through ſeven diſtinct la- 
vas, one over the other, the ſurfaces of which 


were parallel, and moſt of them covered with a 


thick bed of fine rich earth. Now, ſays he, the 
eruption that formed the loweſt of theſe lavas, if 
we may be allowed to reaſon from analogy, muſt 
have flowed from the mountain at leaſt a e 5 
| hn years RENE io bead is 4% MY 


3 will not pretend to | Spore thy date Show the : 
promontory was formed by the lava, nor do J 
queſtion the authenticity and exactneſs of the 
experiment of the pit. I give the ſame credit to 
both which 1 do to other hiſtorical facts; but I 
have ſeveral things to obſerve concerning the 
concluſions drawn from thoſe fats, 
In the firſt place, I would aſk the gentleman 
| who. was preſent at digging the pit, if he is cer- 
tain that the lava did decay at all, ſo as to be 
converted into ſoil ? I think the caſe. very doubt- | 
ful, eſpecially if the lava was perfect or thorough- 
ly vitrified ; and their finding ſuch a number of 
ſtrata of ſoil and lava alternately, ane it ſtill 
more doubtful. | ls „„ e 
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10 i well aſcertained; that the gur of a ſtra- 
tum of lava decays and moulders down before the 
center? If they ſay it is, I then aſk how they 
came by this certainty? Is it by obſervation and 

experience? If it is, then it muſt happen within 
a much ſhorter period of time than the one laid 
down to calculate the age of the world by, as no 
men in theſe ages live up to two hundred years. 
For my part, I have ſome reaſon, from my 
own obſervation, to doubt the outſide of lava de- 
caying before the inſide. I ſaw the ruins of ſeve- 
ral ancient vitrified forts in the Highlands of 
Scotland, ſituate upon the level ſummits of ſmall 
hills of the breccia. There was a ſection made, 
a few years ago, quite through one of thoſe ſin- 
gular forts, beginning without all the ruins, and 
digging to the rock, and keeping down to the 
ſolid rock, until they came to the vitrified wall 
that ſurrounds the level area upon the top of the 
hill, which was the area of the fort. They con- 
tinued the cut to the rock through that wall, 
through the middle of the area of the __ and 

through the oppoſite wall. 

There was alſo a ſection made half ns" 

an out-work, which defended the principal acceſs 
to the fort. The perſon who attended the cut- 
ting of thoſe ſections, was as inquiſitive as the Si- 
cilian gentlemen poſſibly could be; and he noted 
down every diſeovery and obſervation he made 
Vol. II. 1 upon 
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upon the ſpot. I need not obſerve that the ruins 
ol thoſe forts have a near reſemblance to lava, and 
in fact are lava; the whole wall being vitrified 
and run together oy the force of fire into 10 
glaſs or lava. | 8 „ 
_ . Now, it is a fact met e in this 
place, that in making the ſections above-mention- 
ed, the parts of the lava or vitrification which 
were moſt expoſed to the external air, were by 
far the hardeſt, in ſo much, that in going through 
the ruins of the ſouth wall, where large frag- 
ments were expoſed to the air without any man- 


ner of cover, the workmen could not break 


ſome of them; but were obliged to roll them 
out along the e with levers, until they tum- 
bled over the brow of the hill; and they were 
obliged to dig a paſſage under one fragment, 
. which was too large to be removed, and leave it 
like a bridge over the cut; on the contrary, 
the north wall, though much deeper and broader 
than the ſouth, was nevertheleſs much eaſier 
dug through; it being covered with rubbiſh, 
which had fallen upon. it from a row of houſes 
built within the fort againſt this wall. The 
north wall had been as well vitrified as the ſouth 
to the full; yet was it eaſier cut. through, being 
covered from the external air. The vitrified ruins 
] of the houſes which had been reared againſt the 
i . wall * the ſouth, were ſtill more de- 
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cayed than the wall, ſo as to be eaſily broken ta 
pieces, and they were buried much deeper under 
rubbiſh and earth. The ruin of the north wall 
was about fourteen feet high or deep, of clean 
vitrified matter, and very broad, the top of the | 
wall being fallen down; but the ruin of the out- 
work was about twenty-four feet high, though all 
was fallen in and cruſhed together. This great 
heap of ruins produced ſome vitrified fragments 
on the out · ſides; but when they entered a little 
way in with their ſection, they ſoon found more, 
which increaſed as they advanced, and before 
they were one third of the way through, there ; 
was nothing found but vitrified ruins from top 
to bottom, except about a foot of ſoil and. rub- 
biſh which lay above the whole. As they advan- 
ced in with the cut, they met with many large 
fragments, which had been-fully as well vitrified 
as any part of the walls; they were, nevertheleſs, 
all very eaſily broken, ol thoſe which were high 
up fell to pieces with their own weight, when 
they tumbled down. Now, in all theſe experi- 
ments, it was found, that the more the lava of 
thoſe extraordinary ruins was covered from the 
external air, the more. it was found in decay. 
The one end of the hill, which was the ſite of 
this fort, ended in a narrow ridge, upon which 
there was the ruin of a long narrow out- work, 


ſtret ching in a right line from the fort. This 
| never 
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never had been above eight or ten feet broad. 
There is the eleareſt veſtigia of their having a 
draw - bridge about the middle of it. There is a 


gap in the ruin, and a ditch in the ground 


where the bridge has been, to prevent acceſs paſt 
the bridge to the ſurrounding wall of the fort. 
It is natural to reflect, that as this wall or out- 
work was ſo narrow, much of it would be expoſ- 
ed to the air, and all the changes of the weather, 
which is pretty ſevere in that country; it being 
ſituate about two miles weſt of Dingwall in Roſs- 
. Thire, and about nine hundred feet of altitude 
above the Tk ne at the Wan wy Www | 
hill. 
Ne ow, it is remarkable; that this natrow out- 
work, though moſt of all expoſed to the air, is 
ſtill more entire than any other part of the e 
which corroborates the foregoing obſervations, 
and increaſes the doubt of the lava of volcanoes 
decaying firſt at the ſurface. And moreover, I 
ſaw one of theſe curious ruins within two miles 
of Inverneſs, where there had been an outer ans 
an inner fort all vitrified. | 
The inner ſurrounding wall, which 18 been 
by much the higheſt, is now nothing but a heap 
of rubbiſh mixed with vitrid fragments. The 
outer wall, on the contrary, never was high, and 
of conſequence, not fo apt to tumble down 


13 its own * in * of time; of courſe, 
| it 
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1 to be expoſed to the air and. 
weather, and there is now ſome part of this wall 


ſtanding entire upon the bare rock where it was 


firſt founded. I look upon this entire piece o 
the remains of theſe extraordinary ruins as one of 
the greateſt curioſities i in Europe. a 
I bere was a pamphlet wrote ſome. time ago, 
containing. ſundry obſervations. about the diſco- 
very of thoſe ancient remains; and from tradi- 
tions picked up, it is ſuppoſed in the pamphlet, c 
that the one near Dingwall was the ancient Selma 
ſo. often celebrated in Offian's Poems. Be that 
as it will, theſe ruins are certainly very ancient. 
It is near two thouſand years ſince the Romans 
landed firſt in Britain, after which period, there 
was no. occaſion for ſuch extraordinary, ſhifts in 
cementing ſtrong walls, as the uſe of lime 1 in 
building was abaut that time introduced into the 
iſland, | 
Theſe obſervations about the remains and frag- 
ments of the vitrified forts, certainly make it 
exceeding doubtful whether the lava of volcanoes 
moulder firſt at the ſurface ; and their finding 
ſtrata. of lava between the ſtrata of ſoil, makes it 
more doubtful. I. cannot help thinking what I 
| have ſaid ſufficient to ſtagger the faith of the un- 
prejudiced. in the concluſions drawn from the ob- 
ſervations made in Sicily; and the obſervations 


| cancerning the laya of the vitrified N are as 
| real 


real facts as the Sicilian; and, as they are at 
home, the truth of en can We? more AY exa- 

mined. e 5 
Baut we need not proceed. Ii is well known to 
all thoſe who are in the leaſt acquainted with the 
hiſtory of volcanoes, that prodigious ſhowers of 

aſhes are frequently thrown out of the craters, 
and ſometimes to a great diſtance, which pro- 
duces a ſtratum of good ſoil at once, and as effec- 
tually in leſs than twoſcore, as in two thouſand 
years; and this fact is as well known to the 
gentlemen of the new ſyſtem as to any others in 
the world, although in this inſtance they chuſe 
to conceal part of their knowledge, which is par- 
ticularly faulty in ſuch plain, ſimple, and obvious 
facts, which invalidates the truth of all they ad- 
vance, and tumbles the whole fabric of their 
ſyſtem at once to the ground. That aſhes, pumice, 
and other rubbiſh, are very frequently thrown 
out of volcanoes, and ſpread wide over the face of 
the country, is too commonly known to admit of 
any diſpute, and certainly theſe ſhowers of aſhes 


will fall upon beds of lava, as well as upon any 


other part of the country; and as the contigu- 
ous parts of the country next the volcano are ge- 
nerally. covered with lava, the ſhowers of rubbiſh 
and aſhes have a greater chance to fall upon lava 
than upon any other ground. I made it evident 


before, that tufa is formed very expeditiouſly in 
| the 
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the excavations of volcanoes ; and I have all the 
reaſon in the world to believe, that there is a 
proportion of tufa in theſe ſhowers of aſhes. ©” 
There is no room to doubt of there being tufa 
mixt with the aſhes, and this mixture will greatly 
_ enrich the compoſition, and haſten its meliora- 
tion into good foil. Now, the ſituation of the 
above-mentioned promontory is not ſo favourable 
for acquiring a thick coat of ſoil in ſo ſhort a ſpace 
of time. Its diſtance and fite may not be convenient 
for receiving ſhowers of aſhes and rubbiſh; and 
Moreover, a promontory is ſuch a windy Altus; 
tion, that every thing is blown off rather than on 
to it. 1 have myſelf ſeen the ſoil evidently de- 
creaſing upon ſome promontories in Britain, and 
- moſtly all blown off the farther end of ſeveral in 
Aberdeenſhire, Caithneſs, &c. But I need not mul- 
tiply words. It is obvious to every unprej judiced en- 
quirer who will examine circumſtances, that there 
might be a greater depth of ſoil made upon the 
one place in leſs than twoſcore of years, than up- 
on the other in much more than two thouſand. 


When I look ſeriouſly into this ſubje&, I cannot 


| help admiring the credulity of theſe gentlemen in 
building ſo high upon ſuch an inſufficient founda- 
tion. Some of theſe celebrated facts are founded 
upon ſingle local circumſtances, are but flightly 
atteſted, and it is impoſſible to prove the truth of 
the concluſions. They are founded upon hypo- 
i | theſis 
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theſis alone; and, moreover, the fact I Wen at 
| before of ſhowers, of aſhes, &c. mixed with tufa, 
overthrows the hypotheſis, and makes all their 
reaſonings upon it chimerical and abſurd, It is 
highly probable, that the boaſted experiments or 
pits were made on purpoſe to countenance an 
eſtabliſhed perſuaſion. I care not what name or 
figure any one of theſe gentlemen bears in the 


world. He is a man, and ſo am I, and as ſuch I 


am as deeply intereſted, as an individual, in all 
the concerns of this world, and that which is to 
come, as he is ; and, therefore, I have a right to 
examine the truth of what he propoſes to me up- 
on ſo intereſting a ſubject, and to detect the fal- 
lacy of his propoſitions, if it is inmy power, and 
I think it my duty ſo to do. 

In this freedom of enquiry, I will venture to 
ſuggeſt, that if any man, or number of men, were 


to take the hiſtory of the experiments upon the 


lava in their hands, and to go to the ſpot, and 
dig a hundred pits through all the ſtrata of it, I 
doubt if their diſcoveries ſhall correſpond with 
the hiſtory, or come any thing near it; no, not 
in one ſingle place out of the hundred; and the 
reaſon is plain and obvious. 8 with 
their eruptions and lava, are not regular opera- 
tions of nature, but dreadful accidents, attended 
with the moſt horrible confuſion and diſorder. It 
is an rie fact, atteſted by a multitude of 

unprejudiced 
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. unprejudiced te, that eruptions io vol- 
canoes are ſometimes. exploded with ſuch amaz- | 


ing. violence, as to force a prodigious quantity of 
matter high up into the air ; and, at other. times, 
theſe aſtoniſhing 2 Kae the matter 


many miles off into the ſea, or on to the land, 


which frequently makes Hocking hayock "_ de- 
vaſtation. ” 


When lava ilrues out, bi be handed 5 its ap- 


peatance and conſequences with ſtill greater hor- 


ror and deftru&ion. Fields, woods, ſtone-walls, 


farm · houſes, and populous towns, are all driven 
before it, or whelmed under it with irreſiſtible f 


force add deſtruQion. In ſuch hortible confu- 


a0cideh that may happen. An the vegetable 


and cotnbufttble ſubſtances that come in Conde 
with the fire, will be conſumed at once; but the 
upper ſoil of the deſtroyed fields will be driven 


before the prodigious weight of the fiery deluge, 


and thrown this way and. that, at all roſhble 
uncertainty where or how. Some parcels of it 
may be incleſed or overwhelmed. betwixt layers 
of burning matter, and other parcels of i it may be 
ſurrounded by meeting currents of fluid fire, and 

form little iſlands. or neſts. of ſoil, which will, be 
overflowed and buried by the next deluge. of fire 
that iſſues out, perhaps that very day, or the next, 
or the next year. And will any ſober man pretend 
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to draw important inferences from ſuch horrible 
devaſtations and utter confuſion as this, and call 
them well atteſted facts ? Their credulity appears 
to me as aſtoniſhing as the confuſion upon which 
they build their jnferences, if they really are, de- 
ceived themſelves by ſuch falſe lights ; but if they 
are not, why then the gentlemen are pleaſed to 
divert themſelves with our ignorance and credu- 
lity. To think them ſerious, is but a very poor 
compliment to their penetration and philoſophy. | 
But I take pp too much time in expoſing ſuch 
vague and fallacious goncluſions, It is fully evi- 
| dent from what has been ſaid before, as well as 
from ſome parts of their own hiſtories of volca- 
noes, that the phenomena which they diſcover, 
and build upon, might all happen within fourteen 
hundred years, as well as in fourteen d 
years twice told, 


. 2 1 1 1 2 #4 Z A 
TE * : 3 We 13 1 #7 6 F .2 1 4 . af 


Singular Objrvation and Improvement. 


+ THE fifteenth century is remarkable for Hay 
ing produced ſome of the greateſt events that 
ever were recorded i in the Hiſtory of the World. 
The foundation of a great revolution was laid in 
Europe, which, in its conſequences, relieved mil- 
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them n Ae cull 1 but allo the e ert 
the mind, which had long been kept in darkneſs, 
bound faſt i in the cruel ſhackles of an imperious 
uſurping tyrannical prieſt, whoſe galling yoke de- 
preſſed the ſpirits and marred the proſperity of 
almoſt all Europe, and who aimed at 
and oppreſfing all nations. The way to the Eaſt 
Indies by the Cape of Good Hope was diſcovers | 
ed, which rouſed the attention and ei the 
ideas of a people who, had newly knocked off 
their fetter : A new ſpring was given to com- 
merce, and all the States of Europe were enrichs 
ed thereby. But we greateſt and moſt wonder- 
| ful of all the. events which that c century produced; 
was the diſcovery of a new world by Columbus, 
nearly. equal to the old in magnitude, and in 
many places exceeding. the old world in Fug, 
and the excellence of its productions. 
The queſtion how America was frt b 
has been long bandied about among the learned 
and inquiſitive, and the world has been favoured 
with many ſtrained conjectures to explain that 
| difficulty. | Among, the great number. of conjec- 
_ tures which have been ſtarted upon this. puzzling; 
queſtion, ſome have come pretty near the truth, 
though none as yet have explained the point in a 
ſatisfactory manner. 1 have not the 7 doubt 
that the Old and New Continents we | Ane 1 
gether 3 that America was firſt peopled by the 
| neren; 
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north ; and * the firſt inhabitants of it, man 
and beaſt, walked there by land. TOE TO 

But it may be objected to me, chat ſuppoſing 
the two Continents are joined together, and that 
there is firm land all the Way. Allowing this 
to be true, there {till remain inſurmountable dif. 
ficulties in the way. The frozen regions of: me 
north are impaſſable. Mountains of ice and 
frozen ſnow are there heaped 1 upon mountains of - 
ice, and frozen ſhow, until they are piled up into 
the higher regions of thefatmoſphere, and more 
is ſtill accumulating, which renders, that way e ab- 
ſolutely inacceſſible to man or beaſt, 

1 will readily grant, that the north has long 
been impaſſable, and, I am confident, that it will 
continue to be ſo to the end; but at the ſame 
time I will aſſert, that has was A period of 
time when this paſſage was clear and open, The 
| world itſelf, and every thing in it, had a begin- 
ning; of confequence the mountains of frozen 
ſnow had a beginning; and, before that begin- 
ae en paſſage by the north was clear. 

- There were then neither mountains of ice nor 
ſnow ; and before the mountains of ice and ſnow 
begin to accumulate, America was, or might be, 
peopled by land from the Old Continent. 

- It-is not ſo eaſy to prove when the mountains 
of ice and ſnow began, as that' they really had a 
4. Ne ige 1 l is ſelf evident; : 
„ as ür 
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but it is difficult to point out ine beginning. of / 

that accumulation. It is more than ;probable, 
that in the early ages after the flood, the froſt and 
ſnow of winter would diſſolve and melt away in 
ſummer, even near the poles, as it does now ia 

more temperate climates. In the courſe; of time, 

ſame little would: remain: all ſummer upon the 
higheſt mountains, which might continue! to in- 
_ creaſe for ages, before · ĩt entirely. ceaſed thawing 
in the valleys and lower grounds every ſummer. 
It is well known by experience, in the vicinity 
af high mountains, that the remains of frozen 
ſnqw have a great and ſenſible effect upon the eli- 
mate af the countries near the ſaow ; and that 
while the ſnow. remains. upon the mountains, the 
air continues cold and chilly, even in ſummer, 
and vegetation advances but ſlowly. From this 
experienced fact, it is obvious to reaſon, that the 
gradual increaſe of the frozen ſnow in the nor- 
thern regions, would likewiſe aſſect thoſe elimates 
by degrees, until at length it would become 
extremely cold through the whole length of 
ſummer; and this gradual increaſe of ſnow, 
and the conſequent increaſe of the cold- 

_ neſs of the climate, would by degrees prepare 

matters for a final change. The worſe the ch- 
mate grew, the harder and ſeverer the winters; 
and the colder the winter, the more ſnow would 
remain over ſummer; and at laſt, an uncom- 
monly 
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prodigious quantity of ſnow, that the enſuing 
ſummer could not fielt and diſſolve it away 'of | 
the lower grounds; and then the foundation of 
thoſe prodigious mountains of ice and frozen 
ſnow was laid, which have been accumulating 


ever ſince ; and it is impoſſible for us to judge of 


the height and extent of this accumulation. Be: | 
fore the beginning of theſe accumulated maſſes 
of ſnow, the paſſage by the north, between 'the 


two continents, was clear and open, but now it 


is ſhut up for ever; and it is highly probable; 


that this event happened in an early age after the 


flood; Which, in my opinion, helps to account 


for the Americans forgetting their origin, and 


deing ee by! FRE ne of me One” Cont ö 
nent. 


It is bbſerrabley ae tis Adee in been 


hw but very little notion of ſociety and go- 


vernment; and that they are very ignorant of 
the manners and cuſtoms of the Old Continent: 
However, i it is not at all wonderful to find them 


ignorant of our manners and cuſtoms, when we 
reflect that their emigration was ſo very remote. 
We muſt, ſuppoſe that they ſuffered many and 


ſevere hardſhips at firſt; and perhaps they might 
have been reduced very low before tliey diſco- 


| vered and ſettled in the milder climates, and £ 
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the world has a gre tertendency: 83 man- 15 
kind to a ſtate of ſavage rußzieer⸗ n great f 


and inſufferable hardſhbips,.. . 


| vated. ſtate of ſociety, and the fragments of know- 
led ge. found among the people. of Mexico and 


Peru, it is probable, that they were obliged to . 
ſome of the ancient Britons for their ſuperior 


| degrees. of knowledge and improvement. It is 


recorded in the hiſtory of the ancient Britons of 
Wales, and recognized by the great Lord Lyttle- 
ton in his hiſtorical, works, that about fix hun- 
dred years ago, Madoc, - the brother of the 

reigning Prince, being well {killed in navigation, 


and having ſome difference with bis brother and 
Sovereign, equipt a ſhip, and failed weſtward in 
queſt of diſcoveries : That he diſcovered land, 

and after informing himſelf of the nature of the 
country, he came back to Britain, fitted out ſix 
ſhips, and failed away the ſecond time, with a 
numerous colony of men, and TOO: ht was 
never more heard of. N 
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Wbent this hiſtorical fag is Fraps ava | 


ed, it ſeems to throw a gleam of light upon the 


hiſtory of that country, and to account for the 
advanced ſtate of ſociety. and civilization in 


Mexico and Peru, while all other parts of that 
immenſe continent were found i in a ſtate of ſa- 


vage ruſticity. Tam of nien. that the conti- 


8 Wy : 5 nent. 
221 12 A NE] f 1 3 


3 
15 1 


With reſpect to the comparatively more catch : 


n ” 6 _— OI] n =. my Vier — - 


* ORE wen a | 
7 * 5 a-_ Tim 5 N r ap - „ — —_ 1 = — 
WARE norms mag =vnv an rag OAPI | = 
g - mm eager ing rac», woos owe IG eo emcrERs =" "OR * 
UU— — — — — CEE - 2 — 
8 N s 
= * 1 


r n — 1 


r 


CCC f Se rope dm) rayon 


If... n FP 


rr ee i CCC 
l ” * 
. ny 


S 


"(Wu 3 


nent of America was peopled at firſt from the 

| north-eaſt of Aſia, The copper colour and thin 
beards of the people of Eaſt Afia, and of Aine- 
rica, ſeem to favour this conjectute. We are 
told that the native Americans have no beards. 
Now, a very thin beard is the next thing to none 
at all; and perhaps, the food and elimate of the 
Americans, and their manner of living in gene- 

ral, might, in the courſe of time, have the effect 

of inereaſing a natural imperfection, until by de- 
grees it arrived at the extremity of no beard at 
all. But however that might be, there is great 
reaſon to believe, that the continent of America 
is joined to the north-eaſt of Aſia. A very great 
number of attempts have been made, for near 
two centuries back, by many of the beſt naviga- 
tors in the world, to find out a north-weſt, or 4 
_ north-eaſt paſſage to India, but all in vain hither- 
to. The attempts to diſcover a north-eaſt paſ. 
fage have been innumerable, by the ſhips of al- 
moſt all the nations of Europe; but they were 
all repulſed in puſhing north-eaſtward, either by 
land, or by ice and ſhallow ſoundings, which is 
much the fame thing, as ſhallow water is ſeldom 
found far from land. This great point is now 
fully decided beyond a doubt, By the juſtly cele- 
_ brated Captain Cook, and by his ſucceffor Cap- 
tain Clerk, who both of. them ſought a paſſage 
from the weſt and north fide of the continent of 

America 
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America to the Atlantic ocean; but chip were 
_ equally unſucceſsful with ths atjempts: ala tha, 
ſouth and eaſt fides of that continent. Captain 
Cook traverſed the weſt and north-weſt coaſt of 
America, from the back of Canada, in the 'north 
latitude 44. to the northern extremity of that 
itinent; and along the north-eaſt coaſt of the 
continen — (his it joins the con- 
tinent of Aſia, ſouth-weſt of Kamſchatka; and 
he every where found evident and convincing 
marks of that part of America being a great and 
extenſive continent. About the north latitude 
59. he found an immenſe river, up which he 
failed above two hundred and ten miles; and 
_ faw, that it came from a vaſt continent which, 
in thoſe latitudes, was wholly covered with fnow 
down to the ſea-beach, in the months of June 
and July. It is very well known, that ſuch mag- 
nificent rivers as this are never found upon nar- 
row ſlips of land, but always derive their fourses 
off the extenſive ſurfaces of great continents. 
This great and worthy navigator, and his ſuc- 
ceſſor, Captain Clerk, carefully examined the 
north eaſtern coaſt of America, where it joins the 
Continent of Aſia, to the weſt or ſouth-weſt of 
Kamſchatka ; and they ſaw with certainty, that 
Minis 8 joi 
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When me Cook came to the: coaſt of Aſia, 


kit ſailed a x 1 way in ſight of the north-eaſk 
coaſt of that part of the Old Continent, and then 


he ſailed weſtward again to the coaſt of America; 
and he failed along the north-eaſt coaſt of the 
New Continent, until he was fully ſatisfied that 
it joined the Old; and when he could proceed no 
further with the ſhips up a narrow inlet and ſnoal 
water between the two Continents, he diſpatch- 
ed Lieutenant King, with two boats well man- 


ned and armed, to make ſuch a ſearch as might 
tend to aſcertain the point with certainty. “ 


- \Lievtenant King was out two days, and he 
tells us, that „ the crews of the boats rowed 
without intermiſſion towards the land till one 
<ralock;- the next morning, when Mr King, up- 

on his landing, aſcended the heights, from 


which ihe could ſee the two coaſts join, and 
that the inlet terminated in a ſmall creek or ri- 


ver, before which there were banks of ſands or 
mud, and in every part ſhoal water. The land 


for "ſome diſtance towards the north was low 


and ſwampy; then it roſe in hills; and the per- 
fea junction of theſe on each ſide. of the in- 


let was traced without the leaſt difficulty, From 


the elevated ſituation in which Mr King took 
his ſurvey of the ſound, he could diſcern many 
ſpacious valleys, with rivers flowing through 
ee well wooded, and bounded by hills of a 

moderate 


j 
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moderate height. One of the rivers e6whnds the 
north-weſt ſeemed to be very conſiderable; and 
he was inclined to fuppoſe from its direction, that 
it diſcharged4itſelf-into the ſea at the head of the 
bay. To this inlet Captain Cook gave the name of 
Norton's Sound, in honour of Sir Fletcher Norton, 
now Lord Grantley, a near relation of M King.“ 
This inlet is ſituated in about 70 degrees of north 
latitude, and about 190 of eaſt longitude. 
See page 225. of the nn os WO 
| Cook: laſt Voyage. 194 45/1912 
_ To the above msd ut Nick boa e 
another paragraph from page 270. of the ſame 
book. When enumerating Captain Cook's dif- 
coveries, the writer ſays, His third and: laſt 
voyage, however, is diſtinguiſhed above the reſt, 
by the extent and importance of its diſcoveries. 
Not to mention the ſæveral ſmaller iſlands in the 
Pacific Ocean, he diſcovered the group, called the 
Sandwich Hands, which, on account of their 
ſituation and productions, 
an object of more conſequenee 
diſcovery in the South Seas. He explored what 
had before remained unknown of the weſtern 
coaſts of America, an extent of three e 
ſeven hundred miles; aſcertained the proximity 
of the two Continents of Aſia and ee 
failed through the ſtraits en map. 5 _ 
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ſutyeyed the eoaſts on each age an 8 b 
fatisfied of the impraQicability of 2 paſſage in 
thad beniifphare from the dylatale Inv the Pacikc 
Ocean, by an eaſtern or a weſtern courſe. He 
has, in ſhort, completed the bydrography of. the 


paar chain eaten: which are ſtill 
imperfectly known by Europeans,” . 


No man was avenbetor qualifet far ceſeteches 
of this nature than Captain Cook. No man had 
ever more experience nor equal ſuceeſs in theſe 


L reſearches z — bon faithful, 


e e ee eee e 
things 38 ee eee I pan ute 
confidence. 
But to return to. the confderatin ofthe in. 
me eee eee 
Mexico in his firſt voyage: That he began to 


inſtruct the M in the rudiments of agri- 


| and "the een of governinent. - He could 
not at firſt communicate his ideas to them in 


words, for want of an interpreter; and, ere- 
fore, he was under the neceſſity of making 
of ſigns, and it is pretty certain, ht he would 
be TO to delineate ſome of his thoughts upon 
| | paper, 


paper, if he had any, or upon linen, or ſame other 

flat ſurface, before he could be underſtood by 
them; and this may be the origin of the art, 
_ the Mexicans were, maſters. of, when the 


| Faſo cloth; the: intalligence- ſent. in their diſ⸗- 
patches to the Emperor of Montezuma, inſtead 
of writing them, which 5 nh: nat. en 
no knowledge af letters. A 8 
_ » Madoc might — women er him in his 
firſt voyage. When he * the nature 
and the wants of the country, he would ſee the 
neceſſity of having European. cattle, .corn, iron, 
artiſts; and many other articles, to lay the founda : 
tion of a-laſting and a comfortable colony ; and, 
moreover, he would have a laudable ambition and 
a benevolent deſire to carry over ſome of his re- 
hations and beſt friends to partake with him the 
happineſs and glory which he expected to enjoy 
in the fine country, which he had the honour! of 
diſcovering, and which he meant to improve and 
eivilize.- When Madoc came back to Britain, he 
might leave two or three of his men behind him, 
do aſſiſt the Mexicans in carrying on the improve- 
mente which he had — until he returned 
— Europ ms ee eee, 
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men, but was never more heard 7. 


Misfortunes and diſappointments have blaſted 


the towering proſpects and apparently well. found - - 


ed hopes of multitudes, not only of the ſangui 


| and imprudent, but alſo of the moſt wiſe, the moſt 5 
cautious, and beſt of ment in ton . an ooun· | 


tries. Tho 

voyage, he eee was . in del | fe 
cond. There is great reaſon to ſuppoſe, that he 
was overtaken by a ſtorm from the north in his 


ſecond voyage, which would drive him to the 
coaſt of Brazil, or ſome other part of South 


America, where his little fleet was ebene and 
all his ſanguine views, and well concerted plans, 
were overwhelmed in the waves, 5 none but 
himſelf and his wife, and perhaps two or three 
men, were ſaved. It has been obſerved by thoſe 
who firſt explored South America after the Spa- 
niſh invaſion; that here and there a perſon more 
fair and white than ordinary was ſoen among the 
wandering copper- coloured hordes Ik any of the 
Britons eſcaped from the devouring deep, and 4 
reached land in their boats, or oth ere aer 
their ſhips were caſt" away,” the ſavages | 
kill the men, and fave tlie en on ace 

their beauty and novelty; and this a es 
ee of the few fair- people ſeen in South-Ame- - 
fes. Ah +4 "err A. G3 N bali kon ech . 
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Madoc would ſave himſelf, his wife, and the 
few who were with him in the boat, either by 
keeping off from the land at firſt, or by flying 
timeouſly from danger. The wreck. of his fleet 
might happen in ſight. of,. or not far from the 
great river of. Amazons. When he diſcovered 
the immenſe opening of the mouth of that river, 
the largeſt in the world, which is fifty leagues 
wide where it enters the ocean, he would natu - 
rally imagine it to be an arm of the ſea, which 
communicated with the gulph of Mexico; and, 
therefore, he would boldly enter it, and ſail and 
row up the ſtream until he reached the Lake 
Llauricoch, out of which a navigable branch of 
that river iſſues; and this lake is but a ſhort diſ- 
tance from Cuſco and Lima, the ancient and mo- 
dern capitals of the empire of Peru. When the 
about four hundred years before the arrival of 
the Spaniards, a man and woman of majeſtic 
form, and cloathed in decent garments, appeared 
to them all at once upon the borders of a lake, 
who declared that they were the children of the 
Sun, ſent by their benevolent parent to reclaim 
and inſtruct mankind; and to lead them in the 
way to happineſs. The period of time fixed by 
the Peruvians for the firſt appearance of the 
founders of their empire, correſponds exactly 


e 1 | with 


„ SRO 3 
with the time of ths! emigration of Prince Madoc 
and his company. Madoc was undoubtedly 
obliged at firſt to uſe ſigns in Peru, as well as in 
Mexico, to make himſelf underſtood. He might 
point to the ſun às the chief guide he made uſe 
of, by his obſervations, to lead him to their eoun- 
try, from which the Peruvians might infer, that 
theſe ſtrangers, who afterwards proved ſo worthy 
of their high regard and veneration, were the 
children of that glorious luminary, of whole; be- 
nevolent and powerful influences their country 
enjoyed ſo large a ſhare. Or, perhaps, Madoc 
' might judge this to be a proper political fiction to 
enguge and fix the attention of the ſavages he 
was to collect and rule, as it were under the im- 
mediate eye and daily cognizance of a powerful 
viſible god. The benevolence of the Peruvian 
emperors in general, the- flouriſhing and happy 
ſtate of ſociety through the whole extent of that 
great empire, when Pizarro the Spaniard invaded 
it, are clear proofs of the wiſe inſtitutions eſta- 
bliſhed by their benevolent law-giver ; but from 
the accounts of theſe people given us by the Spa- 
niards, the moſt ſuperſtitious corrupt ſect of 
chriſtians in all Europe, Rey tr 
idea, at this diſtance of 9 theologi 
precepts Manco taught his people. n Kerr 

The Peruvians called this ex eee 
Manco a and Mama Ocello. Manas — 
Madoc 
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- Madoc lere ü Hheneſs of found; and Mani Wd" 
is a high mother in the ancient Britiſh language. 
But I am perfectly ſenſible of the uncertainty and 

fallacy of conjeQural etymology, and the ſimila- 

rity of the ſound of words, and therefore 1 will 
drop that topic. We have more certain and 
poſitive proofs, that ſome wiſe and benevolent 


| European came among theſe people, and laid the 


foundation of the improvements of ſociety, and 
the happy inſtitutions of their government. 
It is faid, that the wandering ſavages of Peru 
differed but little from wild beaſts when Manco 
firſt appeared among them, and that he began to 
collect them together; and to form ſocieties in a 
| hilly country, which was the likeſt to his own 
country which he had left, if we ſuppoſe him to 
be Prince Madoc, In ſailing up the river of 
Amazons, he would be made ſenſible of the pu- 
trid damps and unhealthy climate on the banks 
of that great river. The powerful tays of the 
ſun in the arid valleys of Peru would at firſt be 
intolerable to a man juſt arrived from the cold 
and rainy mountains of the weſt coaſt of Britain, 
who muſt of neceſſity be continually out of doors 
to teach and lead his people to till the ground, 
and raife the neceſſaries of life; and this firſt 
choice of his reſidence is no unfavourable ſymp- 
tom of the wiſdom and genius he afterwards diſco- 


vered in the foundation and improvements of his 


Youl. 4333 - empire. 
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empire. Manco firſt began to teach the 1 
vians to till the ground, to raiſe plenty and variety 
of food, and to build houſes to lodge the different 
families apart, and ſcreen them from the open air 
and the changes of weather, with other uſeful 
and neceſſary arts. 

Mama Ocello likewiſe hs her truly . 
and benevolent reign in imitation of her huſband, 
and taught the women to ſpin and weave, and to 
make garments to clothe their nakedneſs. When 
Manco had inſtructed his people in the neceſſary 
arts of ſocial induſtry, and to raiſe. and preſerve 

plenty of proviſions, he then proceeded to form 
proper laws and regulations of ſociety, ſuitable to 
the climate and other circumſtances, and to teach 
his people good morals, the rules of juſtice and 
benevolence, the advantages of induſtry as the 
ſource of plenty, and the other ſocial and neceſ- 
ſary virtues ; and great things are ſpoken of the 
civilization, the happy government, and mutual 
felicity of the Peruvians, throughout their widely 
extended empire, before the Spaniards came to 
| deſtroy them; and the Spaniards have proved 
themſelves a cruel nation of murderers, and ex- 
terminators of the human race, both in Europe 


and America, We are told, that the Peruvians 


divided the year, as we do, into 365 days; that 

they had ſome notion of aſtronomy ; that they 

were acquainted with the Points of the horizon, 
Faye 
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where the ſun ſets in the ſummer and winter | /of- 
ſkice, and in the equinoxes ; marks which the Spa- 

niards deſtroyed, as being monuments of Indian 
| ſuperſtition; and it has been aſſerted; that the 
race of the Incas, who were the deſcendants of 
Manco, was whiter than that of the natives of 
the country, and that many of the Royal Family 
had beards. All or moſt of theſe particulars 
are European marks; and as Prince Madoc did 
ſail for America the ſecond time, it is more than 
probable. that he and his wife reached the count 
try of Peru, and founded that prone: __ happy 
empire. 

It is very mene that the coho both of 
Mexico and Peru, were impreſſed with a ſtrong 
| perſuaſion, that they were ſome time or other to 


de viſited by a powerful people from the eaſt. 


This notion was handed down by tradition from 
father to ſon; and the tradition appears to me to 
have this origin. Madoc left the Mexicans with 
Aa promiſe and full intention of returning to them 
again; and, therefore, that generation would live 
in continual expectation of his appearance; but 
the next generation would only remember what 
their fathers told thein; and the tradition would 
grow ſtill more dark and uncertain in the courſe 
of time. When Madoc landed the ſecond time 
in South America, and ſettled in Peru, he would 
e „„ 4 very 
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very ———_——_ imagine, that tome time or aher 


his countrymen would follow his track. 
He could not go back to Britain, e no 

gap, nor tools and artiſts to build one; but he 

would ſuppoſe, that the curioſity of the Britons 


would prompt them to ſearch for America, and 


he would communicate this thought to his ſub- 


jects, which undoubtedly is the origin of the 1. 


dition in Fern-. | 
Whatever opinions the 4 may. entertain 


reſpecting the firſt peopling of America, here is 


an hiſtorical fact which rationally accounts for 
the improvements of ſociety and government in 


the countries of Mexico and Peru, which cannot 
be contradicted; and, therefore, I am warranted 


do aſſert, that this is the moſt natural and authen- 


tic account of the origin of thoſe empires that 


has been yet offered to the public. But although 


moſt of the American tribes ſeem to derive their 


remote origin from the north-caſt of Aſia, it is 
very evident, that the Eſquimaux Indians are of a 
different race, Their aſpect, diminutive ſiae, 


occupations, and manner of living, diſtinguiſh 
them from all the other tribes of America, 

But in all theſe particulars they reſemble the 
inhabitants of Greenland, - Bold and intrepid at 


ea, theſe little men ruſh into the ſtormy ocean of 


2 north, ſingle, in their ſmall canoes, and pur - | 
ue the erg, the ſeal, and the whale, in all 
„ 
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their motions through the palar regions, where 
other people dare not venture in the ſtouteſt ſhips, 
and ſeldom leave their prey until they conquer 
and bring it aſhore. Though weak, half blind, 
and imperfect upon land, they attack the whale, 
the morſe, and the ſeal, at the hazzard of their 
lives, in the moſt tempeſtous ocean in the world, 
wound them with their imperfect Weapons, and 
bring them on ſhore. Theſe people. cover the 
| 2 of their little boats with a ſkin, and 

make the whole water- tight; and when each 
man fits down in his canoe, he ties the {kin faſt 
about his waiſt, ſo that no water can enter; and 
then he rides like a buoy oyer the dreadful ſurges, 
with his paddle in one hand, and his fiſh-ſpear in 
the other, and ſurmounts all difficulties, in pro- 
curing fopd from the ſea, in a country for ever 
covered with e where the land e little 
or nothing. 

The Efquinaux eats the gem of the 5 905 
other fiſh, and drinks the oil of the whale, which 
be-alſo burns ina lamp to-dreſs his 'fiſh,. and to 
wn e ben which 4 1 ne hor aß a 
ſtove. 

$49 theſe charaeriftic Fer of: the gti. 
maux, they muſt have derived their origin from 
Norway or Lapland. The Norwegians have al- 
ways been, and they ſtill are remarkable for their 
a fill-in br 1 ſoa i 
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mall boat; and theſe are the neareſt parts of 
the continent of Europe to Greenland, and 
Greenland is near the country of the Efquimaux, 
if not joined to it. 

J will reſume the confllferation of the moun- ; 
tains of ice and frozen ſnow, after premiſing a 
few obſervations e the borders of che 
ocean. 

The proper Whuſtinient or balance of thi quan- 

of the waters of the ocean in all parts of the 
globe, has been a ſubject of difficult inveſtigation 
among the learned for ſeveral ages paſt. Natu- 
raliſts faw long ago, that ſeveral Deltas were 
formed and forming in all parts of the world; 
and that the waters upon the borders of the 
ocean were continually propelled and driven 


back from the ancient boundaries of the ſhores, . 


by the new land which is gradually forming; 
and many weak and ſilly eonjectures have been 
impoſed upon the public, as great ee 
diſcoveries relating to this ſubject. ” | 
Some philoſophers maintain, that the ocean re- 
cedes from the land in one place, in conſequence 
of its making encroachments upon the bounda- 
ries of the ſea in another; and this hypotheſis 
appears to them as an undeniable truth, becauſe 
they can produce the appearance of ſome little 
Inſtances in point; but theſe apparent inſtances 
jn proof of their hypotheſis are too little, doubt. 


cam) 


ful, and no way correſpondent to cis ſubjeQ. 
Others will have it, that the water of the ocean 
is continually growing leſs and leſs, that the 
ſurface of the ſea, of conſequence, is continually 
falling lower; and, therefore, is continually re- 
ceding from our European ſhores. But they 
give us no ſatisfactory account what becomes of 
the water that has left us. However, as an in- 
fallible proof of the truth of their hypotheſis, 
they point out to us the ancient ſea- marks on 
land, from whence, tay N the ocean is fallen 
_ away. 
I will very read 7 e chat the 
marks they ſhew us were once the borders of the 
ocean; but that period was in the early ages of 
the world, before the new land was formed by 
the ſpoils of the mountains in ſuch places, be- 
tween the old and new flood-marks. It appears 
evident, from the obſervations which I formerly 
made, that there have been numerous and exten- 
ſive tracts of new land formed in the bays, and 
upon the borders of the ocean in all quarters of 
the globe, in places formerly poſſeſſed by the wa- 
ters of the ſea; and that ſuch new land is con- 
tinually increaſing in leſſer or greater degrees. 
Many millions of acres of new land have been 
thus formed; and the quantity of water which 
at firſt Wasen thoſe extenſive ſpaces, muſt 
have been very Gon ; of which no good and 
rational 


tas 


rational account has been given as 1 
naturaliſt that I know of; This great quantity of 
water is to be looked for, and to be found in ihe 
accumulated mountains of ice and frozen ſnow, 
which are continually increafing in the polar re- 
gions, and upon the ſummits of all the very high. 
mountains in the world. I hope, that this ac- 
count of the matter will not be thought —_ ng 
ſatisfactory, becauſe it is new. | 
If we take the trouble to conſider this matter 
attentively, we. ſhall diſcover a very exact agree»! 
ment and correſpondence between the cauſe and 
the effect, in reſpect to quantity and time, &c. 
Immediately after the deluge, there were no ac- 
cumulated mountains of ice and frozen ſnow. 
nor was. there any new land formed from the 
ſand and flime carried down by the rivers ; but 
by degrees the new land began to be formed, and 
by degrees the water began to be lodged in the, 
form of ice and ſnow in the polar regions, and 
upon the ſummits of high mountains. The 
quantity of new land formed in the bays and 
ſinuſes, and at the influx of all the great and lit- 
tle rivers of the world, and other places upon the 
borders of the ocean, and in all the lakes and 
| marſhes which have been filled up in inland 
q - places, is immenſe ; and of  eonſequence, the 
. quantity of water Wie en en 
thoſe places was immenſe. PN 
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cannot — the iey mountains of the 
polar regions; but when we conſider, that an- 
nual additions have been laid on for ſeveral thou- 
ſand years, we cannot help ſuppoſing it to be of 
very great extent and depth. Reputable naviga- 
tors aſſure us, that they frequently meet with 
fragments of ice floating near the iſland of New- 
| foundland, and other parts of the northern ſeas, 
of ſuch prodigious magnitude, that they appear - 
like mountains, ſome of them being ſeveral 
miles in circumference, and near half a mile of 
perpendicular depth in the water and out of it. 
Now, fuch iſlands of ice muſt have broken off by 
their own weight, perhaps in a warm ſummer, or 
in a great ſtorm, from the ſkirts of prodigious 
mountains of ice hanging over the ſea ; which 
mountains might have accumulated in a fer 
years, partly upon the ſea, and partly upon the 


land, or perhaps altogether upon the ſea, whieeng 


freezes every ſeaſon near the poles, and eſpecially 
in ſhallow places; and it is very probable, that 
ſome- parts of thoſe ſeas may- continue frozen 


through the whole length of ſeveral ſuccefſive 


cold ſummers ; and if ſo, the alternate ſhowers of 
| Nleet and rain in ſuch ſummers, would penetrate 
the great depth of ſnow which fell in 'winter, 
and run it altogether into one _— OR 
aft armen ee e e — 
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Such refle&ions may give us ſome idea of the 


polar ſeas; but we can form no better idea of the 
inland places of thoſe diſmal regions, than to 
compare them to the higheſt terreſtrial moun- 


tains we know of ; and by reflecting, that addi- 


tional ſtrata. of ſnow are frequently lodged above 


one another every year; and from theſe conſide- 
rations, - we may aſſurediy conclude, that the 
height of theſe mountains, or in other words, 


that the depth of the frozen ſnow muſt be very 
great. It appears to me more than probable, 


that there may be in thoſe regions a depth of ſe- 


veral miles of frozen ſnow in ſome inland places 
at a diſtance from conſiderable open ſeas. We 


cannot ſuppoſe it leſs than ſeveral miles in depth, 
when we reflect upon the vaſt quantity of ſnow 
that falls every year in thoſe regions, and that 


none of it melts in places remote from the ſea. 


There may be a partial thaw at ſome chance 


times for a ſhort ſpace of time upon the coaſts of 


conſiderable ſeas ; but far from the coaſt, the 
greateſt heat that can happen will have no far- 


ther effect than to raiſe a cloud for an hour or 


two, which will produce a ſhower of ſleet or 
ſnow ; and as ſoon as the whole horizon is over - 


caſt, the froſt will return, and the former ſhort re- 


laxation will only tend to harden the ;Caneral 


maſs, and make it more eee 
I 


( 435 ) | 
1 have hinted before, that there is an exact 
coincidence, agreement, and correſpondence, in 
all the parts of nature, which throws light upon 
the ſeveral parts, and enables us to perceive, that 
they mutually explain and illuſtrate one another, 
which makes natural hiſtory E Pune and a 
profitable ſtudy. | 
I have given ſome inſtances of this beavriful 
correſpondence and agreement in the ſeveral 
parts of nature; and I advance what I have faid 
about the polar mountains of ice and frozen 
| Mow, as another remarkable inſtance. Millions 
of acres of new land are formed from the ſpoils of 
the mountains in numberleſs places upon the bor- 
ders of the ocean, and by filling up inland lakes 
and marſhes all round the globe. The quantity 
of water which at firſt occupied thoſe maritime 
and inland places muſt have been immenſe; and 


there are millions of acres of ice and frozen ſnow 


in the polar regions, and upon the ſummits of 
the higheſt mountains, the extent and depth of 
which we cannot aſcertain; but it is all water; and 
the quantity is immenſe. The new land formed 
by the ſediment of the rivers had a beginning, 
increaſed gradually, and is ſtill increaſing in ſome 
flow degree. The accumulated ice and frozen 
ſnow had alſo a beginning, increaſed by degrees, 
and is ſtill increafing; ſo that as the water is 
ae back from the ſhores, by the increaſe 
"08 
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of land from the lime of the rivers, a proportion- 
able quantity falls annually i in form of ſnow in 

the polar regions, &c. where it is frozen and de- 

tained, and by theſe means a perfect equilibrium 
is preſerved; and therefore, the ſurface of the 
ocean is exactly of the ſame height now as it was 
three or four thouſand years ago, which is abſo- 
lutely neceſſary for navigation, and for many 
other purpoſes. Was the ſurface of the ſea to 
fall lower, as many have aſſerted, our rivers 
would all become uſeleſs for navigation, as we 
could not enter them from the ſea. It would, in 
that caſe, be always like our ebb tides, when 
ſhallow water, and a ſtrong current, ___— any 
veſlel from entering the rivers. _ 

On the other hand, was the ſurface of, the bn 
to riſe higher in proportion as the water propel- 
led back from the ſhore into leſs extent of ſur- 
face, and as more water has been poured into it 

from the lakes and marſhes which have been. fill- 
ed up, then we ſhould, in a great meaſure, have 
been deprived of the benefit of the increaſe of ſo 
much new land; as the ſea, by riſing ſo much 
higher, would overflow a conſiderable part of it, 

and of our original valleys. In this caſe, we 
ſhould hear daily of nothing but inundations, the 
ſea breaking over its former boundaries, and de- 
luging one part of the world after another, until 
at BE all our belgias, deltas, carſes, and low 
iſlands, 
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iſlands, would be laid under water. But matters 
are much better ordered by omniſcient wiſdom 
for the general good. The ſuperfluous water is 
lodged: at the poles, and upon the ſummits of 
the mountains, where it accumulates gradually, 

in exact proportion as new land - increaſes. 
Thus, we ſee that there is an immenſe magazine 
of water ſtowed out of our way at the poles, 
and upon the high mountains, in ſituations too 
cold for the habitation of man or beaſt, where 
it is piled up upon the dry land in the form of 
ice and frozen ſnow, which has been accumulat- 
ing from the earlieſt ages after the flood, and 
the depth of the maſſes are ſtill increaſing. This 
metamorphoſed liquid is heaped upon the high- 
eſt mountains, even under the ardent ſuns of the 
torrid zone. The Cordilleras, and the Andes 
in South America, are allowed to be the higheſ 
mountains in the e and theſe are for ever 
covered with ſnow. Neither the nor 

depth of the polar regions: can bed abbey be- 
cauſe we explore thoſe diſmal regions; 
but we can Maja non the baſe of the Cordilleras, 


and other high mountains, in the torrid and tem- 


perate diviſions of the earth, which may enable 
us to compute the extent of the ſnow in theſe 
quarters of the world; but it is out of our power 
to find its altitude or depth, becauſe we cannot 
n the ſummits of many of them, in order to 

examine 


( 


examine circumſtances. Not only the ſum- 
mits, but the upper regions alſo, and the hol- 
low diviſions of the Cordilleras, and other high 


mountains, are filled with ſnow. All the upper 


regions of very high mountains are ſo extremely 
cold, even under the perpendicular rays of the 
ſun,” that neither animal nor vegetable can live 
there. All the upper glens and concavities of 
ſuch mountains are filled up to a level with the 
ſummits, upon which an immenſe quantity is 
piled; but to what height above the ſummits, it 
is impoſſible for us to know. The upper regions 
of the Cordilleras are perpetually immerſed and 
concealed in the gloom of thick and impenetrable 
clouds, which generally hang pretty low down ; 
and although theſe clouds frequently riſe up ſo 
high as to diſcover the regions of ſnow, yet the 
ſummits are ſeldom or never ſeen ; but if it 
happens in ſome remarkably clear day, that the 
clouds are entirely diſperſed, yet the furamits of 
the mountains are ſo extraordinarily high, and ſo 
far removed from the view of man, that perhaps 
they are not diſtinguiſhable from the apparent 
void of the etherial regions; and therefore, we 
have no way of computing the height or depth 


of the elevated ſnow in the torrid zone, nor of 


either the extent or depth in the polar regions. 
he only ſure data that we have, the only 
means that is left us, * which to judge of the 
| dae : 


. 490 


quantity of ice and ſnow that is lodged in theſe 
regions, is to compare it in idea with the quan- 


tity of water which has been propelled from the 
margin of the ſea, from the mouths of rivers, 


and from lakes and marſhes where new land 


has been formed, As the one will exactly corre- 


ſpond with the other. But I need not inſiſt up 
on this topic. 

I have, in my ruſtic manner, ee FL, 
inſtances as will throw. ſufficient light upon the 
ſubject to eſtabliſh the fact, and to prove it to 


the cleareſt demonſtration; and the truth of this 


ſition, which has been often recognized in theſe 
papers, viz. that all things work together for 
the general good, in the œconomy of the uni- 


part of natural hiſtory is a further proof of a po- 


verſe, to accompliſh the wiſe and benevoley# in- 


tentions of Providence; and when we- can diſ- 
cern the clear demonſtrations of conſummate 
_ wiſdom and benevolence ſhining brightly in all 


parts of nature, then phyſics or natural philoſo- 


phy becomes the moſt nene of all n 


ſtudies. 
We have now finiſhed theſe Abe ident oy 


the reſult of them is a clear demonſtration, that 
America was at firſt acceſſible by land; but that 
the paſſage. was ſoon ſhut up by great falls of 


ſnow, which in a ſhort time was frozen ſo hard, 


| * it has never ſince been diflolved 3 and that 


this 


1 


C 


this 3 has been accumulating for about four 
thouſand years paſt; that the quantity of water 


which is congealed in ice and ſnow in the polar 


regions, and upon the ſummits of high moun- 
tains, is immenſely great; and yet, notwithſtand- 
ing the greatneſs of the quantity of the water thus 
lodged, the ſurface of the ocean is not fallen 
lower by the loſs of it, but is now exactly the 
ſame height as it was four thouſand years ago; 
the ſpaces which at firſt contained theſe immenſe 


quantities of water being gradually filled up, and 


occupied by new land formed of the ſlime of the 


rivers, which new land has been made upon the 


borders, and in the bays of the ſea, at the mouths 


of rivers, and in making inland valleys and plains, 
| where lakes and marſhes had been before, which 
keeps the ſurface of the ſea always at the ſame 

height: And when this ſubje& is examined, there 


will be found an exact agreement and correſpon- 


dence between the quantity of water, which had 


been evaporated and congealed in ice and ſnow, 


to prevent its running down again, and the extent 
and depth of new land, which has been made in 
all parts of the earth. 


Before I finally diſmiſs this cubject, 1 will beg 


leave to offer a few intereſting remarks about new- + 
formed ſlimy land, and then I will conclude, by 
. ſuggeſting ſome practical obſervations and im- 


provements, with a view of making ſuch new 


0 


alu wit tut uſe to the in- 
ele 7 and commerce i ll par of the 


tereſts of 
world. 9 39 4 | 

It is; ra Avery: to all phischen and: { 
naturaliſts that ſwamps, moraſles, and ſlimy lands 
emit-crude, putrid, and noxious vapours, which | 
prove fatal to the health and longevity of man, 
and likewiſe of ſeveral other animals; and there 
is not the leaſt ground to ſuſpect the truth of this 
poſition. ' The humid putrified vapours of ſuch | 
places teem with myriads, with clouds of various 
animalcula, which are the ſource and ſeeds of peſ- 
tilential diſeaſes; and theſe ſometimes: prove ſo 
malignant and deſtructive, as to ſweep away al- 
moſt all the human race off theiface of the adja- 
cent countries; and even when mildeſt, they are 
greatly thinned; and thoſe who ſurvive in ſuch” 
ünhappy regions of the earth, ſeldom enjoy a vi- 


| gorous ſtate of health, but pine away under the . 


pernicious effects of ſo bad a climate and at- 
moſphere. Perhaps, ſuch ſhmy new formed 


lands, and the extenſive moraſſes which are made 


by the overflowing and ſtagnations of great rivers, 
with the putrid dampneſs which is generated in 
the ſhades of thick and extenſive woods in warm 
climates, have had greater and more general effects 
upon the health and longevity of the human race 
in all countries, and in all ages of the world, than 


has been hitherto imagined. It was theſe cauſes, 
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joined to a changer df food, te de manner of 
living in general, that gradually brought down 
the longevity of the deſcendants of Noah, in a 
few e n che Ae, ee betet 
ſtandard.” 5 inte 
M.0-oſes tells: us, e the! wit ef * an- 
ende earth lived up to a very great age, 
ſome of them up to near a thouſand years 3 and 
he alſo tells us, that there was no rain, that is, 
no heavy ſhowers in the antediluvian ſtate of the 
1 earth 3 but that a miſt aroſe, which gently de- 
ſcended again, and diffuſed its humidity in ſmall 
particles, which watered the face of the ground 
like our miſts and dews. Now, if there was no 
thick and heavy rain, like our rains, in the antedi- 
luvian ſtate of things, of courſe the rivers and ri- 
vulets would not be ſwelled, nor muddied or dif- 
coloured, nor could there be any inundations of 
the flats, to ſpread the ſlime, and! form ſtagnant 
marſhes: A thick miſt would gently vater the 
plants, and, but ſpitingly; the face of the ground, 
like our dews, which would never ec cha fl. 
vers in the leaſt, nor hardly ever produee any run 
upon the face of the ground, excepting What 
might fall from the leaves of trees, which" "would 
ſoon be abſorbed in the arid ſoil. Let no man 
laugh at this as an improbable fiction. From 
influence of ſurrounding cauſes, which affect the 
6 NS of che — it a or ne- 
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ver rains in Egypt; and it certainly never rains 
zin the plains of Peru, in 75 South America. 8 15.3 
thick miſt or a dew is all the moiſture that falls 
from the atmoſphere in theſe countries. Now, 


why might not the particular cauſes, which pre. 


vent the fall of rain in ſome few countries in the 
| polt-diluvian earth, prevail over all the countries 
which were inhabited before the flood? We fre- 
quently ſee ſuch miſts as prove. refreſhing. to the 
graſs and other plants and vegetables; but we al- 
ſo ſee, that they have not the leaſt tendency 'to - 
ſwell or affect either river or rivulet. There is 
a conſiderable condenſation of ſuch - miſts, upon 
me leaves of trees, and upon the mountains and 
higher grounds, in which places the water gently 
and leiſurely ſinks into the earth to ſupply and 
maintain the living ſprings, which are always 
pure and undiſturbed, till rain comes to ſwell the 
currents, and waſh away the ſoil. The antedilu- 
vian miſts could only produce ſcanty ſprings, 
which would collect into ſmall rivers, and theſe 
| 5 for ever glide gently along, limpid, ſmooth, 
and undiſturbed to the ocean; and, of conſe- 
| quence, no new land could be made in the ante- 
diluvian earth. There was then no ſwelling nor 
overflowing of water, and, of courſe, the atmoſ- 
phere would not be ſuddenly over- charged with 
exceſſive humidity, nor with crude and peſtilen- 
ain TOR Such a conſtitution of the elements 

| | would 
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would produce an equable and falubrious atmoſ. 


phere, undiſturbed by violent ſtorms, and ſudden 5 
changes from heat to cold, &ce. | 

Trees and ſhrubs thus EY and growing 
in ſuch an equable and conſtant temperature of | 
the air, would produce plentiful crops of whole- 
ſome well-ripened fruits. But this mode of wa- 
tering the ground was but very ill adapted to 
agriculture in general, Such ſcanty ſupplies were 
very diſproportionate to the demands of a thirſty 


ſoil, and could never give caſe and ſucceſs in til- 


ling the ground for crops of corn and roots, &c. 
After the moſt copious dews, the lighter ſoils 
would remain quite too dry to produce plentiful 
crops, and the {tiff and ſtronger ſoils would be fo 
very hard and bound, that they could not be 
worked without the greatelt difficulty ; and when 


worked, they would not produce much without 
rain. In ſhort, without ſhowers of rain, ſuch as 


we are bleſſed with in ſummer, to ſoften, . melio- 
rate, and fertilize the ſoil, comparative ſterility 
would continually diſtreſs. and fruſtrate the hopes 


of the huſbandman ; and this was really the caſe ;. 


for we are told that the earth was doomed to 
ſterility, to produce “ thorns and thiſtles ;?” and, 
when tilled, ſhe was not -to. yield her ſtrength, 


Indeed ſhe could not, without ſoftening refreſhing 
i ſhowers of rain. The antediluvian Patriarchs 
rms under this curſe of the hardneſs and ſte⸗ 


nity 


«< 445. x28 
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entertained a full perſuaſion, that they would be 


relieved from this calamity by ſome great deli- 


verer 3 and, agreeable to this hope, when Noah 


was born, they had a ſtrong preſentiment that 
he was the deſtined, perſon who was to bring 
about the happy revolution which they expected; 

for they ſaid, This ſame ſhall comfort us con - 
cerning our work and the toil of our hands, be- 


cauſe of the ground which the Lord hath curf- 
ed.” But they were greatly miſtaken, with re- 
ſpect to the kind and manner af the deliverance! 
for when it was offered them, it appeared worſe 
than the calamity itſelf, and none would accept 

of it but Noah and his family. In this Noah 


was an eminent type of Chriſt, whom the Jews 
would not accept, becauſe he did not appear in 


worldly pomp and grandeur, and propoſe to de- 


liver them from the Roman yoke, and to raiſe 


_ the-Jewiſh ſtate above all the kingdoms of the 


world. - And the ſame thing happens every day. 
All nations worſhip the god of wealth and of 


worldly grandeur. But, however ſtubborn and 
ungrateful the antediluvian earth might prove 
to the labours of agriculture, yet a pure, ſerene, 
and equable atmoſphere, with a diet of milk and 
vegetables, and the pureſt ſtreams to drink, pro- 


miles health and long life, undiſturbed by malig - 


ginning 


Cas) 


was at firſt but th poi in the whole world, 


and theſe could, and undoubtedly they did, chuſe 
2 ſiituation as like the old worid as they could 
find, where they would enjoy pure air and water, 
remote from the ſtagnations of moraſſes, and the 
ſlimy mouths of great rivers. lt is recorded, 
that Noah's Ark grounded upon the mountain of 
Ararat, which is generally ſuppoſed to be a high 
mountain of Armenia. The country of Armenia 
is in general either mountainous or hilly, and the 
hilly parts of that country abound in rivulets, 
and the ſmall hills and valleys are exceedingly 
pleaſant, healthy, and fruitful. Noah and his ſons 
would ſettle for ſome time in this delightful and 
healthy ſituation, where he would always breathe 
a pure ſalubrious atmoſphere, remote from the 
rank exhalations of the plains and humid moraſ. 
ſes, and from the ſlime, which would be lodged in 
vaſt quantity by great rivers.” It is alſo record- 
ed, that immediately after the ſubſidence of the 
univerſal deluge, Noah” began to be an huſ- 
bandman, and it was neceſſary that he ſhould. 
It deſerves to be remarked, that this ancient Pa- 
triarch always approved himſelf a worthy. man, 
and a friend to ſociety,” by doing all the gobd 
that was in his power in every ſituation. The 
inhabitants of the antediluvian earth were uni- 
n; abandoned to extreme and boiſterous 
e n | wickedneſs. 


provalledpiang: then 4 Noah was a /preache 
righteouſneſs.” . 191 1 ef. ai e bamnit. on 
Tue deluge put à dreadfol bens, ts Ul 
tured wickedneſs''of the old world. The fk 
was loaded with the precious treaſures which we | 
enjoy; and it ſaved not only the four families of 
Noah and his three ſons}! büt alſo alf ſorts f 
cattle; and all ſorts of grain and ſeeds, Whiel 
would have periſhed in the waters of the (deluge: 
This was the moſt precious freight that ever 
on the ſea, a depoſnum committed to the 
Noah, of great conſequence! to the future 
welfare of the world. The various grains and 
other ſeeds were all committed to a grateful ſil; 
8 after it had been cultivated and prepared by 
Noah and his ſons; and the produce of his firſt 
harveſt would give plenty and variety? of food: 
The various product ons of 4 fruitful county, 
5 which wh now well watered and refteſhed' with 
4 ous thowers of rain, would" ſoon multiply 


exceeding]y ; and this plenty and Variety f all 
chingd"voul@ cut off all Hhadow of pretence for 
1 on and Volenee; and thus Noch 


wi er i gem Pelte, and the en 
F nd artery of all the "Herelly- 


ries and com * of ie e che fruit and the re- 
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At s to be-ſuppoſed, that Noah and hia.deſeror 
dants would live contiguous for ſome time,among 
the limpid ſprings in the dry ſoil and pure air of 
tze hilly country of Armenia; and it is alſo to be 
ſuppoſed, that, for ſame; conſiderable length f 
time, they would lead a life, ſomething ſimilar to 
what they had been bred with in the old world. 
They had plenty of milk and vegetables, with 
the beſt of fruits and pureſt water to furniſn the _ 
ſame ſort of food, which would have very power⸗ 
ful effects in preſerving health and lengthening 
out their lives; and the. famine or anciently good 
habit of body which they brought with them, 
and ſtill enjoyed, as yet not much affected by any 
viciſſitudes or ſhocks of the poſt-diluvian. ſtate of 
the earth, and conſtitution of the air, would alſo 
have a very great influence upon the longevity of 
the ſirſt deſcendants of Noah; and we are told 
that many of them lived to a great age. But 
their lives were ſoon ſhortened when wen came 
down to the fly plains and humid marſhes of 
| Shinar 5 Egypt, e. 1 ibn 
hen the 3 of Noah eee 
ably- increaſed. in the countries of Ararat, the 
good Patriarch would begin to ſend out colonies 
firſt to the land of Shinar or Babylonia, to Egypt, 
Syria, and Meſopotamia, well knowing that tha. 
e eee Spin * bly ity 11 
| 71 ir}: ee, 
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Some imagine that Noah dual ſettled in bl. 
5 ma after the deluge, which I think very probable. 
It has been the univerſal experience of all ages 
and countries, that great proſperity and fulneſs of 
all things produce idlenefs, and idleneſs a con- 
tempt of order, and the regulations of ſociety; 
Many of the young bucks of the early ages 
would commence hunters, and hunting is the 
nurſe and "alternative of war. Thele hunters 
would poſſeſs themſelves of extenſive territories 
for the convenience of the chace, and the antediz 
| luvian violence would begin to make its appear- 
ance again. Nimrod very ſoon began to be a 
mighty hunter, and a mighty conqueror of exten - 
five countriqq out of which he ehaſed the former 
peaceable inhabitants; “ and the beginning of 
his kingdom was Babel, and Erech, and Accad, 
aut Calneh, in the land of Shinar:” A father of 

virtuous ſenſibility, who has devoted his whole 


2 for the good of his family, cannot live happy 


with vicious and difobedient children. A worthy 
and aged prince, who has conſtantly aimed at the 
good of his people during a long reign, eannot 
brock the total loſs of his authority. When the 
deſcendants of Noah began to deſpiſe and break 
through his good regulations of ſociety and go- 

vernment, he might ſelect a few of the moſt vir- 

tuous and docile, and ſeparate himſelf and bis 
finall rpg from the Vickedneſy of the mut. 
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FI which he could no SED controul.z had 
4 he might travel eaſtward until he arrived in Chi- 
na, in order to be far enough from the wicked- 
neſs and violence of the reſt of his deſcendants. 
Noah was not the only father whoſe ſoul has been 
vexed at the diſorders of his family, and filled al- 
ternately with i een 1 , at ir 
wickedneſs! — | 
Noah began to be an e e but t his 
grand · children began to be mighty hunters and 
oppreſſors of men, which ſcenes of violence Noah 
eould neither ſuffer nor remedy; and, therefore, 
he went as far as he could out of the fight and 
knowledge of the very ſame evils which had pro- 
cured the deſtruction of the old wor! d ſet- 
tled in China, where he had to begin the world 
anew in his old age. Noah would conſider it as 
a heavy calamity to be forced at that age to wan- 
der from a people, for whoſe happineſs he had 
done ſo much; but we can ſeldom difcern the 
good intentions of Providence in our fevere a 
flictions. pore! 

Noah was now going to en the woo in- 
Auſtrious, the beſt cultivated, the moſt dur- 
able, and moſt populous empire in the world. 

The inſtitutions of the laws of China ſeem to 
have been founded in agriculture as a broad and 
0 ſolid baſis, upon which that extraordinary empire 
| was to be raiſed, and to flouriſh through a length 
; 

| 


of ages, in 4 of all the viciſſitudes and ſhocks 
of 


of time, and of e conquerors. Agricul- 
ture is no where honoured as in China, where 
the Emperor himſelf plows the ground, from 
which we receive plenty of food, and all ſorts 'of 
neceſſaries. Like a good and virtuous father, he 
gives this beſt precept and example to his chil- 
dren; and there never was a period in the annals 
of the Chineſe hiſtory, nor in the former ages of 
tradition, when it was not the cuſtom for the 
Emperor to hold the plough. No doubt but this 
was at firſt an unavoidable condition of the dig- 
nity, that the firſt in power ſhould be firſt in in- 
duſtry, and then the' ruler of the people was al- 
ways the beſt ploughman; and though, in after 
times, when they became great and wealthy, they 
began to relax, and at laſt he only plowed one 
day in the year, yet they ſtill keep up ſo much of 
the ancient cuſtom, as makes huſbandry more re- 
putable, and in higher eſteem there, than in any 
country in the world; and, of conſequence, 
China is far better cultivated, more. fruitful, and 
more populous and wealthy, than any other coun-. 
try upon the face of the earth. This is the fruit 
of the plans of proſperity and happineſs which 
Noah laid in his old age, which at laſt proved 
ſucceſsful. | 
In that ſtats of induſtry a hen. which was 
at firſt eſtabliſhed in China, the human race, and 


all the uſeful inan would be as * as me 
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well cultivated country; and, of eonſequei ne 
pulation would make quick advances. . | 
Noah lived three hundred and: fifty. years | 
after the flood; ſo that he had time enough to 
lay the foundation; and to complete the wiſe inſti- 
tutions of the Chineſe government, ſuppoſing 
him to live in China only the one half of that pe- 
riod of time. But human perfection is never 


complete, and but of ſhort duration. The feeds 


of evil ate always in our hearts, and they always 
ſpring up quickly in the luxurious ſoil of proſpe- 
rity. The beſt laws and wiſeſt regulations of 
ſociety cannot prevent ſome from tranfgreflitig 
them; Many of thoſe who are brought up in 
folneſs, and carefully nurſed in the lap of proſpe- 
rity, feel a fort of ſelf-ſufficiency, and x difſolute 
inclination to throw off the yoke of legal re- 
ſtraint and obedience to uſeful and ſalutary rules; 
and as ſuch would fee room enough, and: had no 
experience nor idea of difficulties, ſome of theſe 
young bloods of China would foon ſet up for 
themſelves, in a full perſuaſion of arriving at emi- 
nence, perhaps at empire, without being confined 
in the trammels of ſtri& regulations; and they 
yould eafily perſuade others to be the compani- 
ons of their adventurous raſhneſs. But as theſe 
would carry the ſame ſpirit of licentiouſneſs, and 
ſeeds of diſorder, along with them wherever they 
Vent, there was but ſmall hope of their ſucceſs 
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in founding uſeful edlonies, and eſtabliſhing. in- 
duſtrious and well regulated ſocieties. Theſe 
were already tired of the patient and orderly oc - 
cupations of tilling the ground; and, therefore, 
they would ſoon commence the ſavage or iylvan | 
life of hunting and fiſhing, and feeding a few 
cattle; and many of them would idly roam about 
in ſearch of ſuch ſpontaneous. fruits as the woods 
afforded them. This claſs of people would de- 
generate by degrees into abſolute ruſtieity and 
barbariſm, and their immediate offspring would 
be taught nothing in the world but the uſe of the 
bow and of the club. This is the origin of the 
hordes of wandering Tartars, and even of the 
Americans, who deſcended from the north · eaſtern 
Tartars; and this may ſufficiently account for the 
profound ignorance' and barbarous ſtate of all the 
nn ven ene, "Owe live * wann ons. 
Our PR W's, philoſophers may 1 os pa- 
| dal their learning and ingenuity, as long as 


they pleaſe, in building the fcale or gradation 


the advances of man from the ſavage to the civi- 
lized ſtate, but it is all in their own. imaginations. 
and ſyſtems ; for man by nature never advanees 
one ſtep. towards a civilized ſtate of ſociety. and 

induftry ; on the contrary, , untutored man, of 
himſelf, goes-backwards, and degenerates'from the 


civil to the ſavage ſtate. The Tartars laid the 
foundation of their 1 hordes in idleneſs, 


ignorance, 
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lebende, and hows tr) and a have | 
never tilled the ground, nor ſought after any uſe- 
ful knowledge, though they know well enough 
where to find it, being ſurrounded by civilized 
nations. 

It is a curious amuſement to trace out the 1. 
dulous labours of a number of modern philoſo- 
phers, carefully following one another's footſteps 
in diſcovering the origin of Man, like the mon- 
key in the woods, and gradually leading him by - 
very ſlow degrees from the ſavage or ſylvan ſtate to 
the civilized, when there is no ſuch thing in na- 


ture. What a world of knowledge, penetration, 


and judgment they diſcover, in tracing out and 
_ deſcribing a mock hiſtory of what never happen- 
ed in the world, nor ever will! Man, in a ſa- 
vage ſtate, never, of himſelf, advances one ſtep to- 
wards the civilized, nor never will, without ſome 


remarkable revolution, or the application of ſome _ 


powerful external ſpring or impulſe, to perſuade. 
or force him to a change of life; and I believe 
it muſt be force. Much perſuaſion and force 
have been employed to reform the favages of ma- 
ny countries; but it has always been experi- 
enced, that ſo ſoon as the foree of the impulſe 


was removed, which excited any of them to an 


apparent compliance with the rules of ſociety, -. 
whenever the ſpring was relaxed, they always 
returned ny to the ſavage ſtate and ſa- 
Bebo * 
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vage life The various tribes or hr 
huordes of Tartars, poſſeſs an immenſely exten 
ſive country of ſeveral thouſand miles in length 


from eaſt to weſt, and of very great breadth, 


all of it ſituated in the northern temperate zone; 
yet thoſe vaſt regions. of the earth have never 
been cultivated, Though the Tartars have as 
rich and fertile ſoils, and as fine climates as any 
in the world, theſe fine countries have never been 
diſturbed by the plough nor the ſpade. 80 far 
are theſe hereditary barbarians from any advan- 
ces towards a civilized ſtate of improvement and 
_ induſtry, that they burn the luxuriant crops of 
graſs off their fertile plains, when it beging to 


_ wither in the latter end of ſummer ; and this 


barbarous ſavage practice they continue to this 
day, becauſe they will not take the trouble to 
cut and preſerve it for their cattle ; and they 
find a freſh growth in ſpring from the aſhes of 
the laſt crop, which us as a rich and 2 88 
manure. 
The Tartars' are now in the ame ange ſtate 
as they were four thouſand years ago. They 
have frequent communication with the Chineſe, 
Perſians, and other civilized nations, and know 
their manner of livisg, but they like their own ' 
much better; and hi g in the world could 
perſuade them to change their own cuſtoms. 
E a piece of horſe s fleſh, delicately pre- 
pared 
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pere! by Mkt heat between their own but- 
tocks apd the living horſe's back, to the beſt 
cookery of their nei; ghbours. The native Ame- 
ricans derived their remote origin from the north- 
| caſt of Tartary, as Was clearly proved above, 
and they {till retain much of their original cha- 
rater. Neither precept nor example will induce 
A North Amerjcan to ſubmit to the civilized re- 
gulations of ſociety and "ee A He always 
- prefers his own way of life to all others, though 
he is generally in want of all things; and fees 
the plenty and variety of the comforts" of life 
which the Europeans enjoy. They Aill remain 
perfect 14 artars in both continents. 2 10 ar; 3 
The Caſſres, and all the other falbge vein 
the ſouth of Africa, are much in the ſame ſtate 
as the Tartars and Americans. None of all cheſe 
favage tribes advance one ſtep towards civiliza- 
tion. Though Chineſe, European, and Arabian 
traffickers, have been à long time among the ſu- 
vage hordes of Aſia, Africa, and America, yet 
| "+ ©; wo of them have been induced to change their 
LE, flare, The civilized have not been able te re- 
duce the number of ſavages without killing them. 
But, on the contrary, the number of ſavages habe 
been increaſed in many es of the world with- 
in the ken of hiſtory, Meral Arabian tribes, 
who have wandered into the wilds of Africa; have 
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loſt all marks of civilization, and are become as 
ſavage and barbarous as the Aboriginal Africans. 
Our modern philoſophers have really taken 
the wrong fide of the queſtion; as it is evident, 

from the annals of the world, and from the na- 
ture of things, that man naturally degenerates, 
and without ſome powerful impulſe to propell 
and force him forward, he 1 never advance a 
ſtep towards civilization. | : 

He has been accuſtomed to roam Sal as 
chance or inclination led him, in ſearch of his 


| food and of his pleaſure, he has always found 


| ſome ſort of ſubſiſtence in this ſtate and courſe 
of life, and this he likes beſt, from cuſtom; ex- 
ample, and long habit ; 'and therefore, he would 
rather ſuffer death than be always confined to 
che laborious cares of huſbandry, and be bound 

by the ſtri& regulations of ſociety.” Eſtabliſhed 
habits are not eaſily eradicated. FT he civilized 
philoſopher can hardly conquer them ; how then 
can we expect that the favage will leave his old 
habits which have taken root for ages ; and efpe- | 
cially when he has what he thinks reaſon on his 
ſide, viz. the immemorial example and cuſtom or” 
his anceſtors, who have all 720 them lived in the 
_ fame manner. 

The ſavage ſtate is from the e a Pics 
of degeneracy from choice; and when mankind 
from choice degenerates to the ſlate of the beaſts 
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that periſh, he never will recover from it in 
any length of time, but will degenerate more 
| and more, and his habits and liking will take 
deeper root, and increaſe for ever. His in- 
dolence, his independence, and roaming way of 
life is pleaſed with it, and the example of his an- 
ceſtors confirms him in it, and he will be con- 
ſirmed more and more to eternity, without ſome 
remarkable revolution, ſome mighty impulſe to 
force or captivate the mind. They like their 
own ſtate better than any other, and they glory 
in it, and deſpiſe the Europeans, and all others, 
With all their conveniences and regulations of ſo- 
ciety. They plead with foxce of argument and a 
| plauſible ſhew of reaſon, i in favour of their own 
way of life. They call the civilized man a ſlave, 
and expreſs the utmoſt contempt for his yariety 
of food, his delicate cookery, and ſplendid f furni- 
ture, and fly from him to their woods, where 
they follow their own inclinations ; and imagine, 
that they are not miſerable, becauſe they have 
no reliſh for ſocial happineſs, on account of their 
powerful and unconquerable averſion to its rules 
and labours. The Chineſe induſtry, yealth, and 
ſplendour, has only attracted the attention of the 
Tartars to rob them when they were able, but 
never to follow their example. 

The Negroes and Caffres of Africa have not. 
been 42 * any means to lay down the bow 


and 
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4 and take up the ſpade, ſince they bine had the 
example of European induſtry and plenty. = 
The North American provinces are well culti- 


vated; and the ſavages are every day in the cities 105 


and ile; where they often taſte of the variety 
and plenty of food which our people enjoy; and 
they ſee that our people are well cloathed, well 
lodged, arid enjoy abundance of all _—_ but 
the example has no effect. 

The favages with joy return to their woods, 
and conſider themſelves free men, tlie only dig- 
nified character and happy ſtate in the world, 
anll they look 1 upon Gur people as miſerable de- 
graded wretckes | flaves doomed to work and 

to obey the will of another, which they conſider 
as worſe than death; and the example of near 
two hundred years has not altered their opinions 
in the leaſt. 

How vaih, then, al futile are the fyſtems of 
our modern oifofophers; about the flow but 
gradual advances of all nations from the ſavage 
to the civilized ſtate ! which notion is now be- 
come à canting phraſe among the learned, but 
the real progreſs is retrograde. Without line 
upon line, precept upon pfecept, - without con- 


ſtant inſtruction and example, with the care and 


exertions of government and police, man will | 
degenerate from the civilized to the ſavage ſtate, 
of which the banditti of all ages and countries is 
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nun irrefragable proof; but man, without ſome 
irreſiſtible impulſe, never advances a ſtep from 
the ſavage to the civilized ſlate. "me to return 
from this digreſſion. 1 

When the poſterity of Noah, 1 were b multi- 


plied as to be able to ſend out - many regular co- 


lonies, ſome of theſe colonies would chuſe to 
ſettle in rich plains upon the fertile banks of 
"_ rivers, in the Wi Ah of moraſes, 
this time, eme ps new. land was ee 
theſe fituations they would find the lands Ava 
(cultivated, and their crops would be rich and 
luxuriant, which ſoon determined them to build 
cities, to form regulated ſocieties, and at length 
to found empires in ſuch. places 3 but they had 
not then philoſophy nor experience enough to 
perceive that they were in the near neighbour- 
hood of death. As the ſoil of theſe valleys and 
well watered plains was rich and fertile, perhaps 
they would never reflect, that the damp and pu- 
trid exhalations of the moraſſes, and of the ſlime, 
Was peſtilential to the human frame; and. yet it 
is certain, that ſuch ſituations and countries 
would grow worſe and worſe as 'new land was 
- increaſed upon the margin of the ſea, and by 
filling up ſhallow lakes in the courſe of the rivers. 
In proportion as new. land was formed: in the 
courſe, and at the mouths of the rivers, the 
channels 
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| channels 6 bed of theſe rivers. non Gans 
” 3 and grow ſhallower in many places, 
which would occaſion ſuch inundations in the 
rainy ſeaſons, or after the melting of ſnow upon 
the mountains, that many extenſive new formed 
plains would be laid wholly under water; and 
wdeſe inundations would increaſe the evil, by 
forming moraſſes, and leaving a putrid lime unt 
on the face of the ground, _ 
_ _ Thick and impenetrable foreſts would Hom 
overſpread . extenſive .countries and. diſtricts in 
the early ages of the world; which would prove 
plenteous ſources of putrid and unwholeſome yas. 
pours. Theſe multiplied and united cauſes of 
ſickneſs and diſeaſe, would ſoon taint the blood, 
and affect the conſtitutions of the inhabitants of 
the valleys and plains, to ſuch a degree as. to 
ſhorten the former period of life. The inhabi - 
tants of the plains would intermarry with thoſe 
of the hilly countries; and thus, by frequent 
mixing, they would in the courſe of time become 
all one maſs. The inhabitants of populous cities 
would ſoon grow wealthy by commerce, and then 
they would learn the arts of luxury. The ſimple 
diet of their anceſtors would then be changed for 
animal food and fermented liquors. Iheſe ſeve- 
ral cauſes collectiyely would, in the courſe. of 
four or five hundred years after the ſlood, make 
a total change of the conſtitution of the body of 


man, 
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man, and bring it down to the preſent ſtandard | 
of longevity, which has been very near the fame 

for more than three thouſand years paſt. | 

The damp, crude, and putrid foil upon the 
| humid plains; in the courſe of the rivers of the 
world, and at their influx to the ſea; is perhaps 
the moſt general and the moſt durable calamity 
that ever afflicted the human race; but this great 
evil always has been, and it ſtill continues to be 
their own fault. This greateſt and moſt general of 
all evils might have been made the greateſt good 
in many parts of the world. By proper care, by 
proper plans of improvement, and well directed 
induſtry, millions of acres, which really are the 
abhorrent nurſeries of diſeaſes, pain, and death, 
where their ſqualid and peſtiferous armies are 

muſtered, and from whence they ſpread over the 

face of the earth to torment and conſume the 
children of men, might have been the buen ih 
Teenes of health, plenty, and vigorous felicity. | 
' Had the kings of armies, and governors of the 
world, employed but the twentieth: part of the 
pepe and of the treaſures which they conſum- 
ed upon unjuſt and uſeleſs conqueſts, and upon 
cruel, capricious; and unjuſt wars, — had they em- 
ployed them in draining the moraſſes, in thinning 
the woods, in improving tlie beds and the bars 
of rivers, in giving encouragement to «agriculture, 
275 Nate the waſte lands of I. dominions 
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- and governments, what a happy world would this 
have been, in compariſon of what it really is, and 
always has been, from the earlieſt age 
All Aſia and Africa might have been a rich 
and; delightful garden, like China; ſwarming with 
healthful, induſtrious, and well regulated ſocie- 
ties, and teeming with plenty and variety for 
their ſubſiſtence. - But . man is mad, and ſel- 
dom ſtudies his true intereſt, or 'a&s with juſtice 
and probity. A capricious fancy—an idle empty 
whim—a trifling or malevolent intention, takes 
poſſeſſion of the whole man, and hurries him for- 
ward with impetuoſity to commit the ſtrangeſt 
abſurdities, and the moſt horrid crimes, through 
the whole courſe of his life, without looking back, 
or aſking himſelf the queſtion, what he is about ? 
What multitudes of armies, what miriads of the 
human race, have been led out by ſuch fools and 
madmen to plow the main, or to force their 
way through putrid deſerts, or over impaſſable 
rocks, to be afterwards buried in the Mme 
camp, or in the ſanguine field of battle? 

How I honour and revere the Chineſe LogiC 
lators—who have ſhunned war—who have taught 
their people the arts of peace—who have made 
their rivers the marts and the commercial roads 
of communication to all parts of their vaſt. em- 
| pire—who have made their cities work-ſhops and 
en and the whole face of their extended 
empire, 


quarter of the globe; but when we ſurvey the 


Empire, at once a populous town, a flouriſhing 
manufactory, a rich corn field, and a delightful 
garden! How widely different are theſe wiſe, 
peaceable, and induſtrious leaders of mankind 
from the mad and cruel maſters of the world, 
who have neglected agriculture and all the arts 
of peace, but have increaſed the morbid fens 
with the blood of their ri 195 their ner» 
bour's ſubjeCts. | 
Holland and China : are ; Inflantes f in | proof of 
what other marſhy grounds might be made; and 
yet it is aſtoniſhing to reflect what ieh ex- 
tents of the richeſt ſoil in the univerſe is ſoaking 
in fetid moraſſes, of fermenting in the putrid ef- 
fects of its own fertility, and filling the atmoſ- 
phere far and wide with ſickneſs, pain, and 
death, which is carried far __ the wings of 
every wind. 

It is not eaſy to conceive: an adequate idea of 
the prodigious extent of new land which is form- 
ed in the courſe and near the influx of all the ri- 
vers of the world, If we ſhould take a curſory 
view of the Rhine, and other rivers, which have 
produced the Netherlands, of the Danube, and 
other great rivers of Europe, we ſhall find a "uw 
ſiderable extent of new land formed in this 


Ganges, Wolga, Indus, Ava, Pegu, Cambodia, 


Petiho- i in Nankin, * Oxus, Oby, Euphrates, 5 
0 15 Tigris, 


CJ 
| Tigris, and other great rivers of Aſia, which ate 
which has produced moſt of Lower Egypt, the Se- 
negal, Cuama, Zair, Niger, and other great rivers 
of Africa, we ſhall find the quantity and extent 
of novtiland formed by them upon. the Old Con- 

tinent to be immenſe. . 
Let us, in the next eee eee 
the map of America, and take a view of the ri- 
vers Plate, Amazons, St Francis, Torantis, and 
other great rivers of South America, and of the 
xzivers Miſniſippi, St Laurence, Omatche; North 
Colorado, Suſquehana, Hudſon's, Charles 8; Dela- 
ware, with the other, large and very tiumerous 
rivers of North America; and we ſliall be led to 
believe, that there is as much new land formed by 


| the ſubſidence of the rivers in the New Continent 


as in the Old. Some of tlie mountains of the 
New Continent are much higher than thoſe, of the 
Old; and it is from the motintaing that all the 
great rivers of the woild derive theit ſources 
and it is with the decompoſed ſpoils of the moun- 
tains, and higher grounds, which the fivets carry 
down, that new lauds ate formed. The rivers 
of the New Continent are as fnuth larger than 
thoſe of the Old, as. the mountains are. higher: 
The remoteſt ſource of the tiver Plate is two or 
three thouſatid miles from its'influx; Several ot 
its branches are prodigious rivers, of which the 
Vol. II. 1 3 N Paraguay 
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Paraguay is ahh chief. "They are collected off the 
ſurkics: of © vaſt extent of country; and when 
they are all joined together, the Plate is liker a 
ſea than à river, where it falls into the ocean. 
The river" Amazons is ſtill larger than the Plate. 
It derives ſome of its numerous ſources from the 

Cordilleras, and ſome of them from the Andes, 
which are the higheſt ranges of mountains in the 
world: This immenſe and magnificent river is 

like a ſpreading wall tree, which ſhoots out a 
ds number of large and ſtrong branches on 


every ſide.” The prineipat river, and moſt of its 


larger branches, traverfe vaſt and extenſive plains, 
ich are frequently,” laid under water by the 
united inundations of ſo many great rivers ruſh- 
ing down from ſuch lofty mountains, ſituated in 
the moſt rainy part of the globe. The river of 
Amazons is ſaid to be much above three thou- 
fand miles in length, ta contain a great number 
of iflands in its courſe; and that it is about a hun- 
dred and! my) miles broad where ral joins the 
Sell. eee 514; ue 401.2; bie 
The river Milfippi. in North America, though 
not quite ſo large as the rivets Plate and Ama- 
ons, ſeems to have a much longer courſe than 
either of them, and to collect its ſtreams off as 
great an extent of ſurface; but tlie mountains of 
North America are not ſo higli as thoſe of South 
America, which is 6 for the 
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| ial not being quite ſo large. The remote 
branches of the Miſſiſippi derive their ſtreams 
from unfrequented deſarts far to the weſt of Ca- 
nada, which have never yet been thoroughly ex- 
plored by any Europeans, ſo that the real length 
of this great river cannot be exactly aſcertained; 
but it appears highly probable, that the length of 
of it from the ſea to the ſource of the furtheſt 
branch, is not leſs than four thouſand miles. 
Ihe great river St Laurence, in North 1 
rica, ſeems to be under the ſame predicament as 
the Miſlifippi, with reſpect to the knowledge and 
diſtance of its remoteſt ſources, which are ſituat- 
ed ſomewhere in diſmal regions to the north; weſt 
of Canada, _ or e u not all, OO 
by Europeans. 514 | 1 
The Oroonoko i kind vaſt nt Ws North 
America, which derives ſome of its ſources from 
the lofty mountains which are ſituated under 
the line between New Granada and Peru. We 
are informed, that this great river begins to ſwell 
in the month. of April, and continues to increaſe = 
during five months, when all the fertile plains upon 
its banks are laid under water. It is very evi- 
dent, that the rainy ſeaſon under the line, and the 
melting of the ſnow by the rains, and by the ad- 
vancing of the ſun towards the north, and return- 
ing ſouth again over the line during theſe months, 
is the cauſe of * * inundations; and 
the 
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ſhe inevitable reſult or conſequence of theſe floods 
will be, that all the plains and low lands upon the 
banks of this great river will be ſlimy, marſhy, 
and unwholeſome, during the greateſt part of the 
year, which is a particular misfortune, as moſt of 
the lands bordering upon the Oroonoko are _ 
to be remarkably fete 
From this very curſory view of the rent ti- 
vers of the world, it appears very evident, that 
the quantity and extent of new land gradual- 
ly formed by the ſediment of the rivers filling up 
lakes, and enlarging thi ee af che ocean, mul 
be exceeding Seat,. 
1 am of opinion, that if all the Delezs, all: the 
moraſſes and humid valleys, and other parcels of 
new land, were drained and improyed to the high- 
eſt degree they are capable ol, they would be 


abundantly ſufficient to maintain as great 4 num - 
ber of inhabitants as there are now upon the face 1 


of the earth; ſo that, upon this — the 
human race now actually exiſting | 

whole face of the earth might de doubled, and 
there would be abundant proviſion for them all; 
and, therefore, if this ſuppoſition i 18 founded in 
truth, it merits ſerious enquiry, whether or not 
the thing is practicable ? If there are ſuch immenſe 


tracks of the richeſt ſoil in the univerſe lying 
dormant and _ n can al more my 
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ing than. to know if it is poſſible to recover all 
this precious treaſure? 5 
Nothing appears to me more evident, than that 
all or moſt of it may be recovered and improved 
to be the moſt yaluable and moſt commodious 
land in the world ; and, moreover, ſuch improve- 
ments would bring health, plenty, and joy to 
thoſe miſerable regions, where ſickneſs, want, and 
_ gloomy melancholy now reign uncontroulled 
from age to age. 
When ſuch prodigious racks of land, in all 
| parts of the world, have been allowed to lie in a 
marſhy and chaotic ſtate hitherto, breeding fetid 7 
and peſtilential vapours, it -may be thought by 
ſome, that ſuch places are not improveable, other- 
viſe that ſuch improvements would have been 
accompliſhed long ago; and, therefore, they will 
think that I have been betrayed, by a fondneſs for 
the marvellous, to be guilty of a very raſh aſſer- 
tion. There have been ſuch. great works -under- 
taken and accompliſhed in ancient times in many 
parts of. the world; theſe have been the won- 
der of all ſucceeding ages ; and, therefore, it is 
not to be ſuppoſed, that the improvements above 


ſuggeſted are impracticable, otherwiſe they would 


have been performed, as there have been men of 


genius and enterpriſe i in all ages, and in all coun- - 
tries, and eſpecially in all the parts of the Old 
Ys which were formerly enlightened. 


I 


I vin readily elsa that I have made 
bold aſſertion; but I will endeavour to prove 
that it has not been raſh. Aſk the Dutch and 
Chineſe, eſpecially the laſt, whether the thing is 
practicable or not? The United Provinces of the 
Netherlands are entirely founded upon the ſlimy 

ſediment of the Rhine, and other riyers; and the 
whole empire of China is like a well cultivated 
garden, without any waſte land of any ſort, tho“ 
much of it was at firſt marſhy and ſlimy, and 
overflowed by the tides, which 1 is a a proof that the 
thing is practicable. 


Moſt of the great works that have been per- js 


formed in ancient times, were marks of vanity 
and oſtentation, which were raiſed high above the 
ſurface of the ground for the gaze and admi- 
ration of the world. The liſt of great and 
uſeful works, planned and executed for the gene- 
ral good of ſociety, is but ſmall, Some little, it 
mult be acknowledged, has been done in later 
ages, by a few commercial nations, for the con- 
venience of mankind, and furtherance of naviga- 
fon and commerce. 

The reſt of the world preſents almoſt an uni- 
verſal blank, with reſpe& to great and uſeful 
works for the laſting benefit of mankind, China 
always excepted. Great monuments of oſtenta· 
tion are to 2 met with in many parts of the 
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world; which have been celebrated and word 
through a length of ſeveral ages. 

As a further proof that the above alfertion-i is 
not raſh, but reaſonable, I will ſuggeſt a few hints 
concerning the means and methods how ſuch 
great and ſalutary advantages can be attained, as 
to double the means of ſubſiſtence, and to double 
the health and happineſs of many and extenſive 

regions of the earth; and, in purſuance of this 
. 1 will 81 with, the rivers. -; +1 ome 
| The fertile: * af ge rivers. { 5 
been the delighted haunts of ſocial induſtry ; ; and 
it is generally in theſe ſituations that we meet 
with the arts and with commerce, plenty and 
wealth; but the greateſt number of the largeſt 
rivers in the world are now under the dominion | 
. the peſtilence, &c. 5 

Loet us deliberate a little pay the. means of . 
driving theſe ſqualid enemies of the human race 
away from their ancient reign. If we are friends 
of mankind, we cannot be better employed. The 

Dutch and Chineſe have ſhown us what bankin 

and fluicing will do; and their method is ſo well : 
| known, that 1 will not loſe time with it. But 1 
do not approve of the practice of banking rivers, 
excepting only where the tide is concerned. We 
are obliged to raiſe banks to keep out the ride, 2 
| which overflows ſuch land near it, as only ap- 


Pry 


ie generally W 1 may almoſt Sickle 

| univerſally happens, that the beds and banks of 
great rivers are already too high, eſpecially in the 
low plaires and valleys, and near their influx to 
the ſea ; and, therefore, it would be prepoſterous 
to — them higher by banking, notwithſtand- 
ing the ſanction of cuſtom. - Where new land js 
formed by great rivers in level plains, and near 
| the ſhores of the ocean, the preſent banks, and 

ſometimes even the beds of the rivers, are higher 

than part of the plains, and moſt of the moraſſes, 
upon both ſides of them; and, therefore, to bank 
them would be to enlarge the collateral lakes 
and moraſſes, which are ſituated without the 
banks, and to prevent the water of them from 
} returning at all into the channel of che river 
again ; of conſequence, our buſineſs is to ſink the 
| bed of the river; and when the bed of the river 
is ſunk faffeiently lower than it was before, we 
tlien facilitate the draining of the moraſſes aud 
damp land upon both ſides, make it fit for any 
_,mannet of culture, and inſure the crops from 
being deſtroyed or hurt by futurt inundations. 
Before we point out the mantier and method of 
deepening the beds of rivers, it is neceſſaty for us 


80 examine a ketle what fort of matter the beds 


L 


% 


#3) 


ol them are compoſed: of. In general, che beds 
of rivers may be divided i into three different ſorts 
or ſpecies, viz; 1. ſuch as are ſandy and flimy 
2. ſuch as are gravelly ; and 3. ſuch; as are rocky. 
Each of theſe diviſions will require, in ſome par- 


ticular reſpects, a different management in ſinking 
the beds of the rivers! I will begin i 


I. The ſandy and limy beds.—Nothing has a 
7 greater tendency to haſten the choaking up and 
raiſing the ſlimy beds of great riyers than drift- 
Ide In the rainy ſeaſons; which commonly is 
the time when the greateſt quantity of ſnow 1s 
_ Uifſolved among the lofty mountains of the torrid 
- zone, and other places, the land floods are then 
= very great, that the banks of the rivers are 
undermined, when great. pieces of land ruſh down, 
trees and all; into the floods“ 
In theſe ſeaſons, great numbers bf the largeſt 
trees in the world will be driten forward by the 
prodigious force of mighty torrents; until they 
arrive at the plains, and there they will be lodged 
and entangled i in all directions, both in the bed 
of the river by the way, and alſo near the bar of 
influx with the tide, in the countties of America; 
Africa, and other places; and the ſand and lime 
gather 'about theſe entangled trees, and ſoon 
raiſe the bed of the river higher than the plain 
or new land, ſometimes upon one, and frequently 
Vor. II. 389 e both 
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both "PR _ when the river is thus raiſed 
higher than the collateral plains, it will of neceſſi- 
ty deviate from its former courſe, and form new 
channels; ; and theſe new channels will be choak- 
ed up in their turn, and others made one after 
another in the courſe of time; and this undoubt- 

_edly is the origin and natural cauſe of great ri- 
vers entering the tide by many mouths. _. - 

Now, it appears to me, that there are only two 
great operations to be performed in order to 
deepen the bed of this ſort of river. The firſt 
is, to collect and confine the ſeveral ſtreams and 
mouths of the river into one channel ; and the ſe- 
cond is, to take all the roots, trees, and other 
obſtructions out of that channel; and then the 
weight and force of the united and confined 
ſtream will carry away the fand and ſlime along 
with it into .the ocean. _ 

When theſe two arduous taſks are ea 

the ſandy and ſlimy river will deepen of its own 
accord. If once the trees and other obſtructions 
are taken out of the channel, the weight and 
force of the united ſtream of a great river will 
ſcour away the lime with eaſe. : 

Let us now conſider how theſe two Best 
dranches of work are to be performed: With re- 
ſpect to the firſt, that is the collecting of the 
ſcattered branches of the river, and confining | 
them in one, it is very difficult to point out 
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with preciſion the method that ſhould be follow. 
ed in different places, as circumſtances will vary 
conſiderably ; and therefore, we ſhould alſo vary 
the method, in order to follow nature, which 
will always be found to anſwer beſt. However, | 
we may ſuppoſe it will frequently happen, that 
the beſt way to collect the ſcattered ſtreams at 
the mouths or influx of rivers, and confine them : 
to one channel, will be, to drive in two rows of 
piles upon each fide of the river, leaving a pro- 
per and ſufficient ſpace between them; theſe 
rows or lines of piles to be ſtrongly wattled or 
woven with long branches, or with under-wood, 
of a tough and durable quality, the ſmall ends. or 
grains of the wattling to come out next the river, 
and to go or lean with the ſtream of the water. 
The two rows of piles upon each ſide of the river 
muſt be wide or narrow; that is, the ſpace be- 
tween the two rows or lines muſt be wide or 
narrow, in proportion to the magnitude and force 
of the river; and the piles muſt alſo be propor- 
tioned to the weight and force 'of the; es 
which they are to'confine, 

The ſpace between the two rows of piles upon 
_ each ſide of the river muſt be filled up with 
earth, &c. dug out of the new channel of the 
river, and raiſed at leaſt as high as the piles 
and wattling; and if turf can be had, eſpe- 
cially marſhy turf, 1 apprehend, that the in- 

| ſide 


N 


( 476) 


fide of the row or range of piles next the wa- 
ter, oppoſite the old channels of the ſcattered 
ſtreams, ſhould be lined with a dyke. or wall of 
turf well built, and beat ſtrongly gun, fo as 
to keep out water. | 
When the ſpace between the lines af alles 2 up- 
on each ſide of the river is filled up as high as 
oP upper edge of the wattling, then let it be 
uck full of ſtrong aquatic plants. The piles 
ſhould alſo be made of aquatic plants or trees, 
and the bark left on them, to the end that they 
may take root, and grow up along with the Fg 
of planting vithin the rows of os 77 
| that exceed the willows, for taking root and 
growing haſtily in water, and in all wet places 
and moſt of the ſpecies of willows produce a con- 
geries of roots, which are admirably adapted for 
reſiſting and turning water, There are generally 
- abundance of mangrove trees in moſt of the ri- 
vers between the tropics. A broad row of man- 
groves, or other large and ſtrong aquatic plants, 
well grown upon each fide of a river, will at once 
be a very beautiful, and a very effectual method 
of confining a river within the lines which are 
made for that purpoſe. Such aquatic trees as 
ſtrike their roots deep, or that have a thick con- 
geries of roots like the willowelt ould by on beſt 
| ye this youu: x 4 T4 
wit | The 
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The magnitude of the river, even in the 3 2 
: elt inundations, muſt be conſidered in forming 5 
theſe lines. It is abſolutely neceſſary to leave 
ſufficient room for ſuch a body of water to paſs 
through, without riſing ſq high as the upper edge 
or top of the piles and banking; and therefore, 
the diſtance between the lines for the channel of 
the river, muſt every where be in proportion to 
the magnitude of the river at its gręateſt ſwell. 
But it is proper to remark, that too much 
room would be nearly as bad as too little. In 
too much room, the river, when low, would be 
apt to ſcatter within the lines; and of conſe- 
quence, the ſtream. would not be ſo. deep and 
convenient for navigation. I imagine, that the 
belt rule we can have for judging of the proper 
| diſtance between the mural lines for the channel 
of the river, will be the real breadth of the river, 
where it is aQually confined Deen its n na- 
tural banks. | 
In order to find out: "this _ bnd you - 
lk go up the river, until you find it thus con- 
fined; between banks upon both ſides, even in the 
greateſt floods. Examine how wide it is in ſuch 
a place, and how deep in dry weather when the 
river is low; and from the knowledge of theſe 


_ circumſtances, you will be enabled to judge what 


ſpace or breadth you ſhould leave between your 
lines for the collected ſtream of the river. 
he} | Where 
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Where circumſtances will allow it, as great 
a length of the river as poſlible ſhould be made 
to run in a ſtraight line. An artificial curved 
line or courſe for the channel of a river would be 


| a very bad one; becauſe a heavy ſtream of water 


ſtriking againſt a bank in any direction, would 
undermine and bring it down ; whereas, it ſlides 
by ſmoothly when the river runs in a ſtraight 
line, eſpecially if the deepeſt part is in the middle. 
There are generally large extenſive plains be- 
tween the influx of great rivers and the moun- 
tains, or any conſiderable riſing grounds; and the 
greateſt part of theſe maritime plains, upon both 
ſides of the rivers, is new land, formed by the ri- 
vers from the ſpoils of the mountains. A ſtraight 
line ſhould be drawn for the artificial channels of 
the rivers, through the whole length of theſe 
plains, between the riſing grounds and the ſea, 
or at leaſt ſo far up as they begin to branch. 
When the courſe of a river is thus ſtraightened. 
through the plains, it will be a great advantage 
to navigation, and alſo a great ſafety to the lines, 
which are formed to confine the river in one 
channel. 614 | | 
When the ſcattered nnd of. hs: river are 
| brought to run all in one channel, the united 
ſtream will waſh the ſand and ſlime off the drift- 
wood which is buried in it, and diſcover where 
jag how it lies; and when it is diſcovered, it 
will 
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will be neceſſary to get it out, in order to, deepen 
the channel of the river. , We muſt now con- 
ſider how this arduous taſk is to be performed. 
For this purpoſe, it will be neceſſary to build a 
flat or ſquare. bottomed barge or float, the ſize 
of which, muſt be proportioned. to the ſize of the 
trees, and the ſuppoſed difficulty of drawing 
them out. This floating veſſel may be either 
made of a ſquare, or of an oblong ſquare form, 
though it ſhould: not be above eight or ten feet 
more in length than in breadth, It muſt be 
built very ſtrong, and particularly, there muſt be 
a ſtrong beam right acroſs the middle of it be- 
low, in which beam a large ſocket of braſs muſt 
be ſunk, to receive the pivot or end of a large 
iron gudgeon. The ſides and ends of the float 
ſhould. be raiſed from five to eight or ten feet 
high, in proportion to the ſize, and then it mult, 
de covered with a good ſtout deck. A winch, 
_ crab, or capſtane, muſt be erected in the middle 
of this float; the beam or axle of which requires 

to be very ſtout, with a ſtrong gudgeon in the 
lower end of it, which is to move in a ſocket in 
the ſtrong beam at the bottom of the veſſel. The 


upper end of the axle muſt come up througg 


the deck, where you muſt. build very ſtrongly 
about it, and yet ſo as to allow it to turn about 
freely. This windlaſs or capſtane muſt be turned 
about with four, five, of fix * and ſtrong cap»! 
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ſtane bars or levers. The length of theſe bars 


muſt be regulated by the length of the veſſel; 14 
that when a man goes round at the extreme end 
of one of the bars, he goes cioſe to the head 


and ſlern of the vellel ; and if it is not built 


ſquare, but longer than it is broad, then a ſtage 
or ſcaffolding mult be erected upon both ſides of 
it, in order to bring the upper deck to be as 
broad as it is long, and then the men can go 
quite round at the farther ends of the levers 
without ſhortening tiem. The barrel or axle of 
this winch muſt be fitted for winding a ftrong 
rope about it, both above and below the deck, 

if it is found neceſſary and convenient. When 
you 8⁰ to work with this float, you muſt moor 
it at ſome diſtance upon one ſide of the middle 
of the channel, where you ate going to draw the 
trees out of the bed of the fiver: If you have 
dry land near enough upon the far fide of the 
float, it may be moored by driving poles into the 
ground and faſtening. ropes about them; but if 
the dry land is too far off; then you wy moor 
it with a couple of anchors If it is not moored 
ſtrongly, the capſtane will draw the float to che 


tree, inſtead of drawing the tree to the float: 


When the trees to be drawn out of the bed of 


the river are large, the capſtane rope muſt be 
ſtrong; and ſometimes it will happen, that ſome 


ow of a tree will tick faſt in the mud or ſand, 


which | 


* 
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which will greatly increaſe che reſted] and 


this circumſtance requires the rope to be ſo much 
the ſtronger. Proper grapnels muſt be fixed at 
the end of the rope, ſufficiently ſtrong and well 
conſtructed to lay hold of the trees, and there 
mould be grapnels and ropes of ſeveral ſizes. 
When there are large and heavy trees lying 
faſt in the mud, it will require a large float, a | 
_ ſtrong winch, and a ſtrong rope and grapnels, to 
move the trees from their beds in the mud ; but 
when a large tree is once moved and drawn looſe; 
the big rope and its apparatus, being unweildy, 
may be taken off, and a lefler one employed to 
draw the trees aſhore. I ſuppoſe, that it will be 
neceſſary to have a port-hole in the fide of the 
float, immediately below the deck, for the rope 
to paſs through from the capſtane-axle ; and there 
muſt be a roller made to turn under the rope at 
the port- hole, to prevent the rope from chafing, 
When ſome trees are drawn out, the ſtream 
of the river will diſcover . more; and in or- 
der. to procure 'a ſtream or current of water, 
to ſcour away the ſand and lime off the trees, it 
will be proper to begin at the mouth of the river, 
becauſe you are ſure of having a current there 
whien the tide is out. The veſſel is either always 
afloat, or elſe once every tide at high watef; and; | 
therefore, it can be ſhifted a little up the river at 
yeux, I ſuppoſe, that it will be proper to take 
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| out the. timber which appears 8 firſt, wich- 


out endeavouring to get at what lies deeper 


; down ; ; and when you have gone over it all once, 
28 far up as circumſtances require, then come 


down, and begin again at the mouth or influx of 
the river, and go over it a ſecond time, and as 


often again as may be Judged requiſite and neceſ- 
fary to ſink the bed of the river to the full depth 


it is capable of. During the time of this opera- 
tion, care muſt be taken in the wet ſeaſons to 
keep the river from overflowing its new banks; 
and if it can be kept within the lines or artificial 


| banks, the floods will do much more good than 


harm to the operation of deepening, as the weight 
and force of ſuch a vaſt body of water will ſcour 


away the ſand and ſlime, which will facilitate the 
cleaning. of the channel from every obſtruction. 
When the bed of a river is cleared to the 
full depth which the tide will admit, it will then 


be proper to make collateral cuts through the 


lines or artificial banks upon both ſides, in order 


to drain and improve the land, which is now ſs 
far laid dry, that it will not be overflowed by the 
river any more; and if any part of the land next 


the ſea ſhould be overflowed by the tide at ſome 


of the former mouths, of the river, before all the 
branches were collected into one, it will be ne- 
ceſſary to uſe proper means, by banking or other- 
wiſe, to keep. out the tide in ſuch places from 

| overflowing 
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overflowing large pieces of good land, W800 
which I will not pretend to give any directions, 
becauſe circumſtances will vary leſs or more in 
every different place; and, therefore, no _ general 
directions will ſuit all places. 

It is only ſome of the ſalt marſhes next the ſea 
that will require banking to keep out the tide 3 
All the fens and ſwampy lands further up the ri- 
ver will, 1 ſuppoſe, be conſiderably higher than 
the ſurface of the river, at all times, when the 
bed of the river is ſunk low enough ; and, there- 
fore, the improvement of thoſe fens will be 'an 
eaſy taſk when the improvement of the bed of the 
river is compleated. As few cuts as poſſible 
ſhould be made through the new and artificial 
banks of the river, and any that are made ſhould 
be well ſecured, to prevent the ſtream from waſh- 
ing away any part of þ 29 apa? bo or corner 
of the canal. | 
If any trees ſhould prove. ſo large, and ſunk ts 
faſt in the mud, that they cannot be drawn ont 
with the winch, it may in that caſe be neceſſary 
to cut them in the water, and draw them out 
piece-meal. A ſpecies of ſaw may be contrived 
for that t purpoſe, to croſs- cut a tree under . 
* | 

This may an ed be found west where 
5 fome of the trees are large and Mg and TREES 
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in the mud TY 2 roots, and many, for wits 
branches. Ok „ thts 


8 I will now „ give "LA diredtions for deepen. 
ing the gravelly beds of rivers.—The ſame river 

may have a bed of fand and driſt-wood in one - 
place, and a bed of coarſe gravel in another. 
When the bed of the river is gravel, it muſt be 
deepened by dredgin but the common method 
of dredging in uſe 107 deepening harbours, and 
the like, ſeems to me to be too tedious for deepen- 
ing the bed of a river, where the operation is to 
be performed upon a great length of ſurface ; 
and, therefore, we muſt contrive a method of 


raking or drawing the gravel to one or both ſides 


of the bed of the river. For this purpoſe, it will 
be neceſſary to have ſuch a flat-bottomed float ay 
before deſcribed ; and indeed it is chiefly for this 
purpoſe that fuch a float becomes abſolutely ne- 
ceſſary. 

In ſome ſituations, it may 8 that a veſſel 
of a different and better conſtruction may be ne- 
_ ceſlary for weighing up the drift-wood out of the 
mud, inſtead of dragging it horizontally ; and 

where weighing it up will anſwer beſt, the float 


= that caſe ſhould be more in the form of a ſhip ; 


and, therefore, I will ſuppoſe, that à ſhip ſhould 
| be i in readineſs, and ſhould be employed where 


circumſtances "RTE it, as ſuch a veſſe] will be 
much 
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much more managable in the water in all ſorts 
of weather, and will be eaſier moved up and 
down, and acroſs the river, than a clumſy ſquare 
log of a float, which would always be fave: and 
difficult to move in the nter; Ep 
If at any time a tree ſhould prove e to 
the force of the winch, ſuch a properly built veſ- 
ſel might be faſtened to the tree at low water, 
when the tide is quite out, which would be mor- 
ed and lifted up at the return of the tide before 
high water; and when it is weighed up out” of 


the mud or ſand, ſuch a veſſel can be moved g 1 


with the treę expeditiouſſy to a Waben 000 for 
depoſiting the drift wood. 

. This ſhip, or properly built veſlel, will — of 
further uſe in drawing a large ſpiked roller up 
and down the channel with a wind ſail. Let this 
roller be made large and heavy, with ſtrong iron 
ſpikes placed pretty thick in it. When this is 
drawn up and down tlie channel as it turns round, 
the iron ſpikes will tear up, and looſen both ſand 


_ - and: gravel, and the weight of has currents will 


{weep it away. 
But with reſpect to ſuch 1 in \ rivers, W | 
the bottom or bed is gravel or ſhingle, the flat 
bottomed ſquare float is neceſſary, becauſe ſuch 
 thingle and gravel muſt be dredged or drawn to 
one ſide. of the river, and ſometimes to both 
ſides, when eire umſtances make it nn ; 

The 
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The ſquare float for this purpoſe muſt be large 


or ſmall, or of a middle ſize, in proportion to the 
_ breadth of the river, and of the ſort of gravel to 
de dredged. If the river is very broad, the float 
muſt be large, becauſe the weight of the appara- 
tus is conſiderably augmented when ſtretched out 


to a great diſtance ; and where many great ſtones 
are lodged among the gravel in the bed of the 
river, it will require the more ſtrength to mw 
them out. | 

We ſhould now conſider what ſort of appara- 
tus will anſwer beſt for ſcouring and deepening 
the ſtony and gravelly beds of rivers. It will 


require ſome ſort of grapnels to faſten upon, and 


draw out great ſtones. If the ſtones are very 


large and heavy, perhaps, that ſome inſtrument 


near the form of a ſhip's anchor, with a' double 
or treble fluke, and more crooked than 2 com- 


mon fluke, may anſwer the purpoſe. 
What I mean by a double or treble fluke, is 
to have two or three flukes parallel to one ano- 
ther upon the ſame ſide of the ſhank, and ſo con- 
trived, that they may all grapple, and keep a firm 


hold or gripe of the ſtone, until it is drawn aſhore 
by the crab or capſtane. In deepening great ri- 


vers, where there are many ſtones of various 
ſizes, it may be neceſſary to have two or three 
forts and ſizes of theſe ſtone grapnels. Large 


be 
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de imbedded 3 in ſand'or gravel ; and, therefore, 
every part of the apparatus muſt be powerful to 
draw them out of this bed. For ſcouring the 
gravelly beds of rivers, I would propoſe a ſort of 
large rake, with ſtrong iron teeth. For this pur- 
| Poſe, get ſome ſtrong curved pieces of oak, elm, 
or other ſtrong timber, to make what may be cal- 
led the heads of the rakes. The head of a ſtone 
rake, or a gravel rake, may be from four to ſix 
or eight feet long: as circumſtances admit and re- 
quire. 

The ſhingle in the channels of ford rivers is 
exceeding hard, occaſioned by the weight and 
force of the ſtream, and of the admixture of 
ſmall gravel, ſand and flime, in which the large 
| bowlders or bullets are faſt imbedded. For 
deepening ſuch channels as theſe, the head and 
teeth of the rake muſt be ſhort and very ſtrong. 
Where the gravel is more looſe, diſunited, and 
moveable, the head and the teeth of the rake or 
dredge may be conſiderably longer. Theſe heads 
muſt be from eight to fourteen inches diameter, 
in proportion to what they have to do. The 
head ſhould be ſtrongeſt in the middle, and a 
very little tapering towards both ends, in order 
to admit of a number of ſtrong iron hoops being 
driven very tight upon it, to keep it from burſt- 
ing or ſplitting when at woth. The ſhank of this 
inſtrument may be * the ſhank of an anchor, 
with 
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n crioper the far end to kalen the 
capſtane rope to; but there is no occaſion for a 
ſtock, or that wine piece of timber at the fur 
end, which is neceſſary upon the ſhank of a ſhip's 
anchor, to conduct the fluke to ſtand perpendi- 
cular to the horizon. The length of the head of 
- this inſtrument is ſufficient to keep it right in the 
water, I obſerved before, that the head ſhould 
be a little curved, and the iron ſhank muſt be in. | 
ſerted into the concave fide of the head. | 

The end of the iron ſhank ſhould be 5 | 
thin and flat, that is, of a broad ſquare, not above 
an inch, an inch and a half, or two inches thick; 
according to the ſize of the inſtrument, but it 
muſt be broad, in proportion to the thickneſs of 
the ſhank, ſo as the whole may be equally ſtrong. 
The mortice in the head ſhould be made to re- 


ceive chis flat iron tenon by driving it in tight, 


but without burſting. A waſher or flat iron ring 
muſt be put upon the end of the tenon, which 
reaches through the head; and above the ring, a x 
ſtrong locker or cottrel mut be driven into a 
hole, made for the purpoſe, in the end of the flat 
iron tenon, to prevent it from drawing out when 
dat work. The ſhank muſt have two lays to 
branch out from the middle of it, one upon each 
ſide; and the extreme ends of both the ſtays muſt 
be faſtened to o both ends of the head, which vin 


* 
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1 it ſteady from yielding any way when at 1 
work. 

The teeth and grappling-irons of this Tallis | 
ment muſt be long or ſhort, ſtrong or weak, in 
proportion to what they have to perform, Where 
the gravel is coarſe and hard, and as it were ce- 
mented together with ſand and flime, the teeth 
muſt be ſhort and very ſtrong ; and where the 
gravel is looſer, and without a great mixture of 
large bullets, the teeth may be proportionably 
longer, and more in number. They may be 


from eight up to eighteen inches long, or more, 


without the wood, in proportion to their ſtrength, 
and the roundneſs and condition of the gravel 


they are to dredge. The teeth ſhould be made in 


the ſtrongeſt form poſlible, and a little curved, or 
bending forward towards the point. 

The end of each tooth or iron ſpike, which 
goes into the wooden head or frame, muſt be 
ſquare, and each of them muſt be drawn up tight 
and firm above, either with lockers or ſcrew-nuts, _ 
with waſhers or rings under the nuts. The ſerew- 

nuts is the beſt method. The mortices which 
are to receive theſe iron teeth ſhould be ſo pier- 
ced as to incline the teeth to lean forward a very 
little, like the teeth of a garden rake, which will 
| make them ſtronger, and more apt to keep what 
they have before them. This. is no more than 
VoL, II. . * . 
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the deſcription of a prodigious rake, with a very 
large and ſtrong wooden head, hooped with iron, 
a ſtrong iron ſhaft or ſhank, and iron teeth pro- 
portionably ſtrong. It now remains to be conſi- 
dered, how this inſtrument is to be uſed moſt 
effectually and moſt expeditiouſly in deepening 
rivers; and I think this the moſt difficult point 
to be determined of any I have yet touched. 
When it is out at the extreme diſtance from the 
veſſel, where it is to begin to work, there is no 
difficulty in bringing it home to the ſide of the 
veſſel ; as for this purpoſe, in ordinary caſes, it 
only requires the ſtrength of men to go round 
with the capſtane bars, and one or two men below 
deck to coil the rope properly as it comes in; 
but the greateſt difficulty is, how to take it out 
again expeditiouſly to the place required, in order 
to fetch another ſtroke, and ſo on. I have exa- 
mined ſeveral methods for that purpoſe, but I will 
only point out the one which appears to be the 
moſt effectual and expeditious, which is to carry 
it out every time with a boat made for the pur- 
poſe. This boat muſt be built ſhort, broad, and 
ſtrong, able to carry a quantity of ballaſt greatly 
above the weight of the inſtrument. A pulley or 
ſhave muſt be made faſt to ſomething upon the 
further ſide of the river, oppoſite to the place 
where the float is moored. If the river is nar- 


row, it Py be fixed to a pole or poſt, driven or 
_ ſunk 
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ſunk into the ground, or to an anchor; but if the 
river 18 very broad, it may be neceſſary to fix it 

to a boat floating at anchor. A ſmall rope, long 
enough to reach twice over the river, from the 
fixed block or pulley to the main float, muſt be 
drawn through the ſhave or pulley upon the far 
ſide of the river, and the one end of it made faſt 
to the head of the carrying- boat, and the other 
end brought about the ſpindle or axle of the cap- 
ſtane above deck, but the contrary way from the 
big rope, which is to be managed below deck. 

A pretty ſtrong but ſhort rope muſt be fixed 
about the middle of the head of the drag, or 
about the ſhank cloſe to the head, and the other 
end of it to the ſtern of the carrying - boat. Per- 
haps, it may be neceſſary to have a ſmall windlaſs 
upon the ſtern of the carrying - boat, to enable one 
or two men to lift up the drag or rake ſo far off 
the ground, that it will ſwim clear of the bot- 
6 

When theſe ſeveral ropes are = fixed, then 
the capſtane muſt go round backward, or the con- 
trary way from drawing home the drag, which 
at once draws the carrying-boat away from the 
float over the river, and lets off the big rope. 

It will be underſtood, that the ſmall. rope 
which reaches twice over the river, has two or 
three turns round the capſtane ſpindle, but the 
contrary way from the big rope; jo that, by this 

motion 
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motion of the capſtane to let off the big rope, it 
fraws out the carrying-boat over, the river, with- 
out any aſſiſtance from the men in the carrying- 
boat. When the carrying boat, with the inſlru- 
ment or rake hanging at the ſtern of it, is as far 
out from the float as ſhall be judged neceflary, then 
the men in the boat muſt flacken the rope to let the 
drag fall to the ground, and then let the capſtane 
go round the right way, which at once draws 
home the drag with the big rope, and the carry- 
ing boat with the ſmall rope. In ſettling theſe 
matters, and fixing theſe ropes, it muſt be ſo con- 
trived, that the big and little ropes are wound off 
and on equally faſt, otherwiſe there may happen 
ſome jarring and hindrance in the operation, 
which, if properly adjuſted, will go on regularly. 
There muſt be a ſmall anchor dropt a good 
| way up the middle of the ſtream, with a line from 
it to the carrying-boat, which will enable the 
men in the boat to regulate it, ſo as to drop the 
drag where they pleaſe, either further up or down 
the ſtream. When matters are thus adjuſted, 
there i is little more to be done in ordinary caſes 
than to work the capſtane backward and for- 
ward, to lift the drag off the ground when it has 
brought home its quantum of gravel, let it down 
again in the proper place, and then to remove the 
big float and the oppoſite fixture with the pulley 
ppb or down the river, as occaſion requires. 
When 
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When the 3 is bose and fine, or ſmall, | 
the teeth of the drag muſt be thick ſet, or nu - 
merous, and near one another ; and experience 
will ſhew if it ſhould be nocellary, ified a caſe, to 
have a board or box, or ſome ſort of device, upon 
the head of the rake or drag, to receive, contain, 
and bring home a greater quantity of the looſe 
gravel at each draught. There are men of genius 
and acuteneſs in all countries, who know how to 
make the beſt uſe of all occurrences, ſo as to im- 
prove a general plan. 

So far as the tide flows, the Bram 1 can Es a 
moved up and down at pleaſure; but far up a 
country where the tide never flows, it may be 
difficult to make a proper uſe of the float, unleſs 
the river is very broad, as well as very deep ; and 
therefore, in order to deepen a narrow river, and 
one of middling width, far up the country, either 
for improving the navigation of the river, or for 
draining land, or both, it will frequently be ne- 
ceſſary to have a crab or winch erected upon 
land; and it will be very eaſy to have one upon 
land with equal, and even e FO to that 
on board the float, 

When a winch or crab is erected upon _ 
the ſeveral members of it ſhould be fixed toge- 
ther with ſcrew-bolts, ſo that it may be eaſily 
taken aſunder and put together again; and 
where the ground i is level, it One be capable of 
being 
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being moved up and down the river ſide upon 
round pieces of timber or looſe rollers. 

By theſe methods already pointed out, the gra- 
velly and the ſlimy beds of rivers may be deepen- 
ed at pleaſure, When drift- wood and ſuch rub- 


biſh is removed, the ſtream, when collected ang 


united in force, will waſh away the ſlime, and 
carry it forward into the tide; and when the 
boulders, bullets, and rounder gravel is drawn 
aſhore, the ſmaller ſand will be carried forward 
by the force of the ſtream ; however, it may be 
neceſſary, ſometimes to have drags, with teeth 
pretty cloſe to one another, in order in ſome 
caſes to draw very ſmall gravel aſhore, eſpecially 
where there is not a ſtrong current or ſtream ;_ 
and it will frequently be neceſſary to remove the 
gravel drawn aſhore by dredging, off the banks 
of the river, to prevent the ſurges, the tides, or 
the land floods from waſhing it into the channel 
again. Spiked rollers may be of uſe for ſmall 
gravel as well as for ſand and ſlime, where n 
8 a good current of water. 


i. The rocky beds and nat of great 
rivers are moſt difficult of all to be deep- 
ened, and in ſome particular places, it may. be 

quite impraCticable, when a large river runs 

2 ow ar upon a en, of very hard rock 
SE | | which . 
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which is concealed under water. Towel all 
the rocky beds of rivers are not ſo deſperate. | 
It is common in all par of the world for 

large rivers to be obſtructed in their courſe, and 
raiſed too high, by a bar or narrow ridge of rock, 
running quite acroſs, from the one ſide of the ri- 
ver to the other, which generally makes a water- 


fall over the bar. Theſe obſtructions ſometimes 


form the rivers above the bars into great lakes; 
in other places, into large moraſſes, which are 
lakes nearly filled up by the ſediment of the ri- 
vers; and in ſome places, the lakes and marſhes 
are ſo well filled up, as to produce meadows and 
firm paſture land upon both ſides of the rivers, 


which is the very beſt condition of the valleys 


and plains above the rocky bars; yet theſe mea- 
dows are overflowed by every inundation from 
the mountains, and they remain under water 
during the rainy ſeaſons, which, in ſome. coun- 
tries, continue near one half of the year. In 
| theſe, and like circumſtances, it is proper to ex- 
amine if it is practicabie to cut down the rock, 
to give the river a lower and a freer paſſage. 
If the bar of rock can be cut down, and ſunk 
from ten to thirty feet lower, as may be requilite, 
and the paſſage of the river made wide enough 
over the ridge of rock, I 1 that n 


1 point will be gained. | 
5 
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Let us now conſider how this difficult piece of ; 
work is to be performed. It is impoſlible to 
imagine all circumſtances relating to places and 
things which a perſon has never ſeen, which 
makes it difficult even for a man of ſcience, to 
point out the beſt poſſible method of executing 
ſuch a piece of work. However, it generally, if 
not always happens, that in the dry ſeaſon, when 
the river is low, ſome part of the rock will be 
out of water, upon one ſide or, other of the river. 
Upon this dry rock, the workmen ſhould begin 
as far down below the bar and water-fall as poſj- 
ſible, and cut a deep and wide trench in the 
rock, parallel to the ſtream of the river, quite 
up through the bar, and as far above as may be 
judged neceflary, 

A banking of turf ſhould be ks 8 the 
cut and the river, to keep the water off the work- 
men, in caſe of the river ſwelling a little after a 
ſhower of rain, and the trench in the rock ſhould 
be made deep and wide enough to contain all the 
| water of the river in dry weather, When this 
parallel trench is carried far enough up the fide 
of the river, all the water muſt be turned into it, 
and a wear or dam mult be made in a diagonal 
direction acroſs the river, below the head of the 
trench or new channel, to prevent any of the 
water from running in the old 'courſe over the 


| ridge of rock, and then the labourers may begin 
Jow 
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ctokigh, and work: down-the bit» 6f bell, (hs 
the ae. propoſed, leaving a thin partition of 
rock between themſelves and the artificial EY 

to keep off the water while they are at work. 

If this work is well executed, and the bar of 
rock ſunk low and wide enough, it muſt have 
the effect of draining the plains above, and of 
preventing their being overflowed in the rainy 
ſeaſons, which will render them fit for any man- 
ner of culture; and it will prodiice the additio- 

nal happy-effet of a more Ties and falubrious 
air all over thoſe plains; 

When ſuch: bars of koch are S cd T 
ſhould be taken to work dowii the principal chan- 
nel loweſt in the middle or near one ſide, ſo as 


to improve the enten of the river over Shout 8 


rock. 4 ts +: | 
The greateſt difficulty in oi pinky: oh repairing 
th rocky beds of rivers for improving river na- 
vigation, is how to get the better of ſunken rocks, 
which ate always under water, and yet are ſo 
ſhallow, that veſſels cannot paſs without ſtriking 
Ws them, which is very dangerous. 5 
I have conſidered all the beſt methods of 
working! doun rôcks under water; but as a full 
| een of the methods, and of the ſeveral in- 
ſtruments, would be tedious,” and as it is very 
difficult to work away rocks under water to a 
ſufficient depth for the purpoſe of navigation, 1 
Vol. II. 3 R think 
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think it much better to adviſe attempting either 
to turn the river off the ſunken rock while they 
are working it down, or to make a new channel 
for the river fit for navigation i1 in ſuch Pes, in 
order to ſhun theſe ſunk rocks. 
Where the inland navigation WY a 4. river 
hy very bad, with rocks or other obſtructions for 
à conſiderable length, and that the improvement 
of the old, or the making of a new channel is 
impracticable, then they ſhould make a ſuſſicient 
navigable canal with locks, to paſs by ſuch a difh- 
cult part of a river; the canal to communicate 
with the river: below and above the difficult part. 
There is a ſimple arid frugal method of deep- 
ening and improving ſmall and middling rivers, 
for the purpoſes of preventing the inundations of 
the flats, - of preventing them from changing 


their courſe, from endangeritig towns or fields,— 


or for any other purpoſe. Any alterations, uſes, 


or changes, may be made of the moſt of rivers, 


by very ſimple methods, and the moſt eb be are 
generally the beſrt. 
The courſe of all the rivers of: the. wok bs i 
pends upon the figure and declivity of the ſurface 
of the earth, in the countries through which they 
run from their ſources to the ſea. A level plain, 
or a flat valley of very little declivity, is liable to 
be ſanded and otherwiſe injured by the inunda- 
tions wo the river which runs through it, whether 5 
| 4 that 
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chat river is great or ſmall.” Gravel, fand, and 
all the rubbiſh which the currents bring down 
from the mountains, is ſure to be lodged in great 
quantities in ſuch plains and valleys ; and this 
rubbiſh fills up the natural channels of the rivers 
in ſuch level ſituations; but when the natural 
channels, or beds of the rivers, are filled up and 
obſtructed, they will overflow their banks, and 
cut new ground after every heavy ſhower of rain. 
In this caſe, ſeveral parts of the old channel will 
be choaked up; but when the flood has run a 
little way in the newly cut channel, it will re- 
turn again into the old one further down; and 
this is the origin of the very irregular and wind- 
ing courſe of fome [rivers. When the bed of a 
river is thus raiſed, and its channel obſtructed, 


whether near the tide, or further up the country, 


it is ſure to overflow its banks in every land flood, 
and each of theſe inundations is ſure to lodge 
more matter in the plain or.valley, which gradual- 
ly increaſes the irregularity and diſorder in the 
courſe of the riyer; and thus a great deal of 
miſchief is done every year, by the penned; num- 

ber of all the rivers in the world, x” 

Fire and water are neceſſary, 3 00 ix 
powerful ſervants, when properly employed, and 
directed by the wiſdom and induſtry of man; but 
they are always dreadful, and frequently very 
deſtructive maſters. The wiſe and induſtrious 

Chineſe 
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Chineſe have made the beſt uſe of all the water 
ol their empire, _ their” whole _ is a 1 | 
angered garden. 

All other — 0 of the torrid and ed EA 
zones of the earth might likewiſe improve their 
rivers, and they might make immenſe improve- 
ments of their lands, and of their commerce, by 
means of the rivers, if they had but a part of the 
wiſdom and induſtry of the Chineſe, But almoſt 
all the other princes of the world think it more 
glorious to lead out their people to be deſtroyed 
in the ſangyine field of battle, than to lead them 

out to plow, and to other improvements of Weir 

country, like the Chineſe emperors. 6 . 
Above I have pointed out ſome of the methods 25 

of improving the channels of great rivers. I will 
add one obſeryation to what I have ſaid above 
before I proceed to the ſmall rivers, viz. where 
the bed of a large river is greatly filled up, ſo as 
to be raiſed on a level with, or above the colla, 
teral plains and marſhes, and that the channel of 
ĩt is greatly obſtructed by the roots, trunks, and 
branches of drift · wood carried down by the 
floods, and lodged perhaps to a great depth in 
many parts of the true channel of the river, which | 
may be the cauſe of its_diyiding into ſeveral 
branches before it reaches the ſea, and its enter- 
ing the tide by many mouths ; in this caſe, it 
pray b be proper to examine the level ground and 
| the 
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ſee if a new channel can be cut and made for it 


upon one fide or the other of its preſent courſe, in 
a ſtraight line, from the tide all the way, up to the 
place where it begins to break off, and to ſeparate 
Into ſeveral branches, and, in this place, to bring 
the whole collected ſtream of the river to run in 
the new channel, Where this may be done with 
propriety, care muſt. be taken to make the new 
channel deep enough. near the junction with the 
old. When the river is turned into the new artis 
ficial channel, care muſt be taken to defend the 
old paſſage of the water with ſtrong bulwarks, in 
which a great many piles made of whole trees 
muſt be driven, to prevent any part of the river 
from ever paſſing that way again; and theſe trees 
ſhould be aquatics. However, in general, where 
too much drift- wood, or ſome ſuch obſtruction, 
does not make it impracticable, the method point - | 
ed out above of removing obſtructions, and con- 
| fining. the river between lines or parallel bul- 
warks, in, a ſtraight courſe through the plains 
from the high grounds to the fea, will, I appre- 
hend, be the moſt eligible plan of operation; 
and afterwards. to deepen this artificial channel 
between the lines by degrees. But I will here 
beg leave to enter a caveat againit this or any 
other method of banking without deepening, ex- 
4 Foal: the tide a becauſe it will be 
| labour 
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labour loſt where the tide is not concerned. The 
beds of all or moſt of the great rivers of the 
world, are raiſed too high with the matter lodged 


by their own ſtreams, moſt of them above the 


level of the collateral plains and moraſſes, which 
is the general cauſe of their dividing into ſeveral 
branches before they reach the ſea ; and, there- 
fore, any attempts to confine ſuch rivers in chan. 
nels which are elevated above the collateral plain 
countries, would prove ineffectual and uſeleſs, 
however great the expence and labour might be. 
We ſhould have three great objects in view when 
we undertake the deepening of great rivers, viz, 
1. The acquiſition and improvement of a great 
extent of rich land upon the rivers near the ſea; 
2. The improvement of navigation, which al- 
ways increaſes the value of the land ; and 3. The 
acquiſition of a pure and ſalubrious atmoſphere, 
where putrid unwholeſome vapours formerly aroſe. . 
from the ſtagnant moraſles, and poiſoned the air; 
and this third bleſſing enhances the value of the 
other two improvements; and without it, the 
moſt flouriſhing ſtate of ſociety and commerce 
can give no true and laſting felicity. But neither 
of theſe great and valuable acquiſitions can be 
obtained by an elevated channel of the river 
The collateral plains and moraſſy grounds cannot 
be drained into a river, whoſe bed is on a level 
with, or perhaps higher than ſome parts of thoſe. 
. q EN, ; : : [ | vir j g 


great rivers of the world which overflow their 
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moraſſes; and, of courſe, the putrid ſtagnated 
moraſſes, and the peſtilential air, muſt remain as 
they were, nor can the navigation be good in 
ſuch a river, becauſe it is liable to many obſtruc- 
tions, and to change its dry weather channel. 

A regular deep channel cannot be preſerved 
without ſinking the bed of the rivers. 
It is faid, that the American river En 
overflows its banks near ſix months in the year, 
during which time, ſome fertile iſlands, and im- 
menſe tracks of the richeſt ſoil in the world, upon 
the banks of this great river, lies ſteeping and 
ſouring under water. But when the inceſſaut 
rains and melted ſnow which feed theſe inunda- 
tions begin to fail, and the river falls within its 
banks, the vapour which the ſun exhales from 
the raw and humid ſurface, from whence the wa- 
ter has newly retreated, corrupts the air, and 
makes one of the richeſt countries in the world 
a ſcene of miſery, ſickneſs, and death. What 4 
bleſſing would it be to the miſerable inhabitants 
of the banks of that river, and the many other 


banks, and enter the ſea by many mouths, if they 

were improved, and led to the ſea in one united 

ſtream, and their channels deepened, ſo as to pre- 

vent the inundations, to facilitate the draining 

and meliorating their fertile banks, and the adja- 

ent plains and moraſſes, and to * the in⸗ 
land 
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land navigation, and purify the art Theſe ate 
invaluable bleſſings, which a ſofficiently deep and 
wide channel, and a ſtraight unobſtructed courſe 
of the rivers, would facilitate the acquiſition 
of. It is a confined, ſhallow, obſtructed courſe, 
that is the firſt cauſe of ſtagnation. A deep 
and regular channel will pour out more water 
into the ſea in one hour, than a ſhallow; ir- 
regular, and obſtructed channel will in fix. We 
have a familiar demonſtration of the truth of 
this frequently before our eyes. How many 
ſmall rivers and large rivulets have we ſeen, 
which made a lake of a valley after every great 
ſhower of rain, while they were allowed to creep 
and warble through their old irregular, obſtruct- 
ed, meandering channels, which run clear off in 
the greateſt floods, when new channels were cut 
for them in a ftraight line up the valley, and 
ſome of them will NE half fill thei? new en re: 
| war channels. aa n | 
This is a ge e of hs © wats of 
ſe doctrine reſpecting the improvement of the 
channels of great rivers which are ſubject to in- 
undations. We have only ta make the channels 
regular, deep, and wide, in proportion to the 


magnitude of the river, when in flood and i 
water will run off in a ratio, or true proportion; 
of the different quantities of. water in the en 
an little rivers, of the depth and wideneſs of 

their 
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their ſeveral channel s, and of the velocity of the 
current of each; and a ſtraight and uniformly re- 


gular channel always facilitates and increaſes the 


velocity of the current, If the ſeveral mouths of 


the Danube, and many other European rivers; 
were collected into one ſtream, and their chan- 
nels made ſufficiently deep, wide, and regular, 


for facilitating inland navigation, what immenſe 
advantage would it be to the commerce and agri- 
culture of the countries thro' which they run 
to the ſea. | 


The inland navigation of many European fi. 


vers might be greatly improved at ſmall expence; 


by deepening their channels, as directed above; 


which would be an immenſe and a laſting benefit 


to the manufactures, commerce, and agriculture 


of the countries upon both ſides of ſuch rivers. 


With reſpect to the ſmall rivers of Britain, and | 


other places which are ſubje& to inundations, or 


to deviate from / their proper courſe, and injure 


towns, roads, fields, or ſingle buildings, the moſt 


ſimple and frugal method of deepening and im- 


proving the channels of ſuch of them as run up- 
on a bed of ſtones, is, to get a number of men, 
women, and children, in ſummer, when the river 
is low, and pick up all the ſtones out. of the pro- 
per bed or channel of the river, from the bigneſs 


of the fiſt and upwards, to the largeſt of all, and 
lay them down upon one or both ſides, as the _ 
Vo. II. 38 | ſituation 
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ſituation and figure of the ground admit; always 
taking care to lay them ſo far out of the current, 
as to give room enough for the river in flood, 
and to be out of danger of the floods ſweeping 
them in again. When all. the ſtones which are 
preſently ſeen are carried out, let the work ſtand 
until more are diſcovered. The firſt heavy ſhower 
of rain will waſh away the ſand and gravel, and 
diſcover more ſtones, which may be alſo carried 
-out as ſoon as the river is low enough, and a ſe- 
cond flood will till diſcover more deeper down; 
and if all the great and ſmall ſtones which are 
laid bare by every flood, are carried out of the 
proper channel, a river, by this ſimple method, 
may be deepened as low down as you pleaſe, 
without any material expence. This method of 
deepening or ſinking the beds of ſtony rivers is 
as effectual as it is ſimple; and I am confident, 
that it will not coſt five per cent. of the expence 
of any other method that can be deviſed. That 
it is eifetual, 1 know by experience; and a few 
people will clear a great extent of channel in a 
day, unleſs many of the ſtones are ſo large as to 
require levers, and much labour to remove them. 
When the river is too big for men to ſtand and 
work in the ſtream in ſummer, then the channel 
mult be cleared with ſtone and gravel rakes, as 
directed above. A very little work well timed, 
upon this PSY and method, will frequently 


prevent 
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prevent the miſchief and havock which many ri- 
vers make by overflowing and changing their 
courſe. By lifting the ſtones chiefly out of the 
fide, or courſe where you want the river to run, . 
you may by degrees humour the Wis and 
lead it any way you pleaſe. | 

Where the beds of rivers are chiefly ſand 
or gravel, their channels muſt be deepened and 
improved, by dredging with rakes of different 
ſizes, as directed above, and by rolling with ſpik- 
ed rollers, which will lift up the ſand, and mix it 
with the water, and the ſtream will carry it away 
by degrees. | 


1 am fully ſenſible, that all the methods: „ 


deepening and improving the channels of great 
rivers, which I have pointed out, are arduous, ex- 
penſive, and difficult. The work, in many in- 
ſtances, is of ſuch vaſt magnitude, that it may 

appear to many quite impracticable; however, 
genius, induſtry, and a true ſpirit for improve- 
ment, ſeldom look upon difficulties in this light, 
and eſpecially when ſtimulated by the neceſſity 
of the improvement, and the glory and advan- 

tages to be gained by it. What has man failed 
to accompliſh, when the end and the means were 
equal to the undertaking ? When the great Cre- 
ator beſtows genius and a comprehenſive mind 
upon any of the children of men, he alſo with it 
e the image of his own omnipotence, 
| "IP | 
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which qualifies the man of genius to plan and 
execute great works, both for utility, and for 
ſplendour and oftentation. Look abroad into the 
world, and conſider a little what great things 
have BD done; and are our. powers more con- 
| fined and weakened now, by the very great im- 
provements in philoſophy and ſcience? N 0. 
Philoſophy now applies the principles. of mecha- - 
nics to the uſeful arts, and valuable diſcoveries 
and improvements are daily made, and making, 
which are of inconceivable benefit to ſociety. + 
If the nations and rulers of the world would 
combine their forces, and make good uſe of the | 
means which Providence hath put in their-power, 
nothing would be too hard for them. Would 
they but employ, for one age, the one half of the 
men and money which is deſtroyed by them, in 
every age, upon uſeleſs, cruel, and capricious 
wars, the great works which I point out might 
be conſiderably advanced in that age; and what 


is the object? The means to be employed in any 


undertaking is always to be juſtified by the ob- 

| je&t or end to be gained thereby; and here the 
object and end is truly laudable and great; no 
leſs than the acquiſition of another world to be 


added to the preſent, without enlarging the 
* bounds of the terraqueous globe, and that world, 
ſo united, many times more ſalubrious, fertile, 


1d convenient for the mutual commerce, wealth 
and 
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and apf of ſociety than the prefect, in all 
parts of the earth! The uniting the ſeveral quar- 
ters and families of each continent together into 


one compact convenient neighbourhood, by im- 
proving the navigation of the rivers and the waſte 


lands, and by correcting and improving the cli- 
mates of the world, and driving out ſickneſs, and 
© weakening the power of immature death. 


A war upon want, ſickneſs, and death, is wor- 


thy of a new ſet of knights errant ; and in theſe - 


papers I point out à large field for adventure, 


and all their exploits' are ſure to be recorded! in 


the rolls of Heaven. 
What exploits can be more on, of a Sinks 
in the celeſtial chronicles, than procuring plenty, 


health and convenience to millions of the chil- 


dren of men! Your Alexanders and Cæſars are 
famous in the records of men, for having de- 


85 ſtroyed millions of the human race; but what 
good has either of them done? But the wars 1 


point out are againſt the worſt enemies of the 


human race, ſickneſs, famine, and premature 


death; and the conquerors in this field would 


be immortalized, as the fathers and laſling bene. 
factors of mankind to endleſs ages; and they are 


certain of ſecuring endleſs praiſe from God and 
all good Spirits, for having done good in this 
world; and as a ſecondary motive to ſuch worth 
and grauen, * is ſo much gratitude among 
men, 
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men, that the memory of ſuch inuſtrious aftions, 
ſuch unbounded benevolence, would be handed. 


down to lateſt poſterity. 


Theſe - great works of. deepenin g rivers ad 
draining marſhes, for increaſing and improving 


the ſoil, and correcting climates, would be con- 


venient in many parts of Europe, and een 
neceſſary in Aſia, Africa, and America. 

If the Danube and other great riyers of Europe 
were properly deepened, and otherwiſe improved, 
it would greatly improve inland navigation, as 
well as the foil and climate; and then we ſhould 
not hear ſo frequently of towns and villages, and 
people, and ſtock, being ſwept away, and of ſuch 
other loſſes and devaſtation from almoſt every land 


flood that happens; and, moreover, ſuch deepen- 


ing would greatly increaſe the wealth and proſpe- 
rity of Europe; and by the ſalubrity and equani- 


mity of climate which the improvements hinted at 


would procure, diſeaſe and famine would not be 


experienced as now. The malignant and ſickly 


climates of ſome parts of Aſia, and of almoſt all 
Africa, and the extreme cold in winter, and ma- 
lignant climates of America, are almoſt entirely 
occaſioned by the watery, humid, and undrained 
ſtate of that country. The greateſt part of the 
ſurface of the continent of America is covered 
with lakes and woods, the ſtagnations of rivers 


_ overflowing their banks, and of conſequent ma- 


raſſes. 
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raſſes. Upon ſuch a face of the country, the 
rays of the ſun are plunged and abſorbed in a 
watery ſurface, or in the damp ſhades of the 
woods, and the atmoſphere is always overloaded 


with humid and putrid vapours. To ſay with _ 


Raynal and others, that the woody, humid, and 
cold ſtate of America are marks of infancy, or of 
its having lately emerged: from the waters of a 
deluge, is nonſenſe. Without the effectual ap- 
| plication of the improving hand of man, theſe 

marks of imperfection will continue and increafe 
to eternity. The great rivers of America have 
formed prodigious tracks of new land upon the 
ſhores, and in the plains ; the beds and channels 
of theſe rivers are every where choaked up and 
riſen, and - continually riſing much higher, by 
which extenſive lakes and moraſſes are formed, 
and ſtill increafing ; and without the improving 
hand of man, they will {till increaſe, and grow 
worſe and worſe, while the world endures. . The 
woods of America now cover immenſe tracks of 

the beſt and naturally drieſt lands, which conti- 
nually increaſe in humidity, by the ſtagnations of 
decayed vegetables; and this evil will never de- 
_ creaſe by the ordinary courſe of nature; and it 
is well known, that all the rays of the ſun are ab- 
ſorbed in the damp and putrid umbrage of im- 
menſe woods, from whence a tainted ſickly va- 


Four mult exhale for ever, as well as from the 
| ſtagnant 
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| ſtagnant and putrid moraſſes, both of which emit 
living ſteams, loaded with various animalcule, 
which are ſickneſs and death to the human race, 
and to moſt of the uſeful domeſtic animals; and, 

therefore, unleſs the rivers of America are deepen- 
ed, the moraſſes drained, and the prodigious fo- 
reſts cut down, or greatly thinned and perflated, | 
the climates will for ever continue as mats ure, or 
grow worie. 75 . 
It is well directed eg that meliorates as 
various ſoils and climates of the nations, and 
makes them fertile, pleaſant and ſalubrious. There 
is an infallible proof of the truth of what I aſſert, 
in America itſelf, to be adduced from experience, 
without recurring to the principles of philoſophy, 
and in the experience of all other countries over 
which the hand of induſtry has paſſed. The cli- 
mate is already very much altered for the better 

in the provinces of North America, where a very 
ſmall part only of the woods have been cut down, 
and of the lands improved; but very much re- 
mains to be done there yet, towards the effectual 
improvement of the navigation of the rivers, the 
fertility of the foil, and the ſalubrity of the cli- 
mate and atmoſphere. Deepening the great ri- 
vers of America, as low as the tides will allow, in 
the maritime plains, and as low as circumſtances 
will require in the inland countries, would at 
once e improve the navigation of thoſe rivers, faci- 
litate 
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litate the ardining of the dts and prevent in 
future the inundation' of the plains in rainy fed. 
ſons. Collateral cuts from the deepened rivers, 
properly directed through the loweſt parts of the 
moraſſes, and theſe interſected by ſufficiently large 
ditches, will effectually drain the ſtagnations In - 
the plains upon both ſides of the rivers. The 
main drains or collateral cuts from the deepened © 
rivers, may be laid out and made in ſuch a man- 
ner as to anſwer for navigable canals, which may 
come to be of inconceivable utility in other ex- 
tenſive countries, as they now are in China. 
Where the moraſſes are deep and boggy, al- 
lowance muſt be made in the depth of the princi- 
| pal canals and interſecting ditches for the ſubſi- 
ing of the chaotic furface, when the humidity is 


| drained out of it. But this is too particular for 


my plan, which is only to touch at ſome of the 
principal parts of my nn in brief 1 1 e 
hints. | 
Deepening the beds of the great rivers of 
America, and ditching the moraſſes, will drain an 
immenſe quantity of water off the ſurface of that 
continent. When the beds of the rivers are fo 
deepened as to prevent inundations in rainy ſea- 
ſons, ſuch plains upon the banks of the rivers, as 
now only afford indifferent paſture in the dry 
months of the year, may then be improved for 
proper crops. Proper canals and interſecting 
4 Wok Th x 7 ditches 
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ditches mould ito be. made, in 72 inanabe of 
America, to carry off the water as it falls upon 
them in the rainy ſeaſons. Stagnating waters 


ſour the ſurface of the ground, and taint the air 


with putrid exhalations ; and, therefore, the 


” 


ſooner the rain water runs off theſe extenſive 


graſſy plains, the ſweeter the graſs and the purer 


the atmoſphere will prove. 
The proper management of the woods of Ame- 


rica would alſo have a mighty effect towards im- 
| proving the climates and atmoſphere of that great 
and now unhealthy continent. If the ſurface of 
America was improved like the ſurface of China 
or England, the climate or atmoſphere would be- 
come as temperate and ſalubrious. The condi- 


tion of the ſurface of the ground, and the ſtate of 
agriculture in a country, makes and determines 
the climate and quality of the atmoſphere more 
than its ſituation in point of latitude. This is a 


fact remarkably well experienced in all well cul- 
tivated countries, and in the near neighbourhood | 
of all dry mountains and ſandy or gravelly plains. 
i To purify. the atmoſphere from the damp and pu- 
trid exhalations of the prodigious foreſts of Ame- 
rica, wide avenues ſhould be cut through them in 


the direction of the prevailing winds, and great 


care ſhould be taken to drain them from all hu- 
mid ſtagnations. There are certain points of 


the 
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the « from which the winds, blow. the 
greateſt part of the year in all countries. | 
The avenues through the woods ſhould be cut in 

the line of theſe prevailing winds, that they may | 
blow through freely, to perflate every part of the 
woods, and diſperſe and carry away the generat- 
ing damps and putrefactions of the foreſts. |. The 
columns or ſtrips of wood to be left ſhould be as. 
narrow and ag thin as poſſible. 4; 

The real demands of the country for timber 
ſhould be the only rule by which to regulate the 
breadth of the ſtrips, and the. diſtance of the trees 
from one another in each ſtrip ; ; and the hedge ; 
row trees thould be taken into the agcount of 
the quantity of timber neceſſary, The land of | 
the avenues between the ſtrips ſhould be well 
drained and improved, and every part of the ſtrips 
ſhould be perfectly well drained, becauſe one acre | 
of humid ground or under wood will produce more 
putrid vapour to taint the air, than a thouſand of 

well cultivated land. Particular care ſhould be 
taken to be very exact in draining and perflat- 
ing the woody parts of the countries between the 
tropics, which undoubtedly will have a mighty 
effect in purifying the air, and improving the 
climate of thoſe unhealthy regions, In warm 
countries between the tropics, no humid. ſtagna⸗ 
tions ſhould be left 1 upon, any part of the ſurface | 
4 the Proud, as | ſuch. ng: are the fertile 
74 rf womby 
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Vombs ad Fa S's of ſickneſs, and fmmainre 
death to the miſerable inhabitants. The utmoſt” 
care, ſkill, and exactneſs ſhould be employed in 

draining every foot of ground in theſe warm 

climates, and in perflating the woods, by cut. | 
ting avenues through them. A much leſs quan- 
tity of wood ſhould be left in warm countries, 
than in thoſe that are cold, becauſe there is much 
leſs needed, eſpecially for feuel. If the lands were 
properly improved in theſe warm countries, the 
prunings of a ſmall quantity of wood would go 
far towards the neceſſary ſupply of feuel; but as 
the ſun is frequently hot in theſe countries, the 
ſhade of ſtrips of wood may be-yery neceſſary for 
man and beaſt ; however, if they are neceſſary, 
they ſhould be very narrow, and, perhaps, they 
ſhould be formed in undulating lines, that the 
cattle may find ſhade in the concavities of the 
undulations, when the ſun is in a line with the | 
ſtrip, which will happen every, day. | 

It was obſerved before, that as little 1 | 
as poſſible ſhould be left ypon the ſurface of the 
ground in warm countries. In draining the ſa. 
vannahs, the arable and paſture. lands, and the 
| ſtrips of wood in ſuch countries, as many cover- 
eld drains as poſſible ſhould be made, eſpecially i in 
level ground, becaufe ſtagnant ditch water in ſuch 
laces teems with myriads of reptiles, inſeQs, and 
. 88 Kings of 1 85 and Portugal, 
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- 7 ſubjedts, are highly weren in hs it | 
port of theſe obſervations. Were the rivers deepen» 
ed, the moraſſes and ſhallow. ſtagnant waters drain» 
ed, the woods perflated, and moſtly taken away,, and 
the lands well drained and perfectly cultivated, 


the climate and atmoſphere of South America, 


and the Braſils, would become as healthy, pure, 
and ſalubrious as ſome parts of the continent of 
Europe. If the woods of terra firma were gut 

down, and the lands perfectly drained and im- 

proved, and no ſtagnations of any kind left to 

putrefy, Carthagena, Portobello, and other like 
places, would, then become. the ſcenes. of firm 
health, beauty, j joy, and vigorous activity, as well 
as of fertility and abundance of all things. This | 
is the effectual method to drive away ſqualid ſick- 
neſs, miſery, and want out of the world, even 
from every climate. In purſuing ſuch improve- / 
ments, ſpecial regard ſhould be firſt paid to mari- 
time places, which are conveniently ſituated for 
extenſive commerce, becauſe ſuch places are re- 
markably uſeful and neceſſary to further the im- 
- Provenuent of the reſt of the world. 

Ih) he pu rport of theſe obſervations is of ſuch mag- 
nitude and importance to the welfare of the world, 
and eſpecially of the new world, that they merit aſe- 
rjous enquiry whether they are founded in truth 
or not, and they will bear the ſlricteſt ſcrutiny. 

_ They ® are * _ ſolid — and they 
have 
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have the experience of ages, and of all cultivated 
nations, on their ſide. The truth of them can be 


1 proved to the cleareſt demonſtration, and innu- 


merable examples could be produced i in proof and 
illuſtration ; but ſuch a deſign is entirely out of 


- my. plan, which is to drop.as many general uſeful 


hints as poſſible in a very few pages, and leave 


them to be examined and improved by the world; 
and I truſt that they will ſtand the teſt. Look 


over the face of the continent of America in its 
preſent ſtate : what daes the ſun ſhine | upon 
there? Upon woods, lakes, and marſhes—upon : 
the wide inundations of great rivers, or upon the 


flime which they have depoſited upon large 


plains and ſavannahs, which are choaked with the 


putrefying fruits of their own fertility ; and what 


can the ſun exhale from fuch a ſurface ? Nothing 
but the fetid ſteams of ſtagnant water, and of 
putrid vegetables; and theſe loſe none of their 

malignant qualities by floating in the air, but 


carry ſickneſs and death upon the wings of the 


winds, or rather in every motion of the lungs of 


the wretched inhabitants of thoſe countries. 


While the richeſt fragrance of flowers and fruits 


exhaled from the enamelled meadows, fruit trees, 
and well cultivated fields of the moſt of Europe, 
a conſiderable part of Aſja, and a ſmall propor- 
- tion of Africa, perfumes the atmoſphere with 
b health a] Vi ery gale in America, 
* and 
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and moll of Ale is at the belt get | 
with humidity, and generally tainted with che 
Iqualid ſteams of ſtagnant water and putrefied 


vegetables; and magnifying glaſſes ſhew us, that 


Tuch water, and ſuch rotten and rotting vege- 
tables, are Teplete with various forms of life, ſo 
minute as eaſily to riſe and float in the air, im- 
perceptible to the naked eye of man; but this 
living atmoſphere is ſickneſs, pain, and death to 
the human race, and to many other animals. 

© Oye rulers of the world, ye men of wiſdom and | 
power! weigh theſe conſiderations, which are ſe- 
riouſly and honeſtly, though rudely, laid before 
you, for your information and emolument ! The 
beds of the rivers may be deepened and improv- 


ed, the moraſſes and ſhallow lakes may be drain- 


ed, the unneceſſary and noxious foreſts may be 


cleared away off the face of the earth. The 
ſour ſavannahs may be ditched and ſweetened, and 


tte idly fertile plain fields and meadows which 


emit deadly vapours, from the putrid redun- 
dance of their now uſeleſs productions, may be 
perfectly drained and well cultivated. And what 

would be the conſequence of all theſe great 

works, ſuppoſing them to be performed ? It 
would (as 1 ſaid before) add another world to 
the preſent, without enlarging the bounds of the 
earth, and that world would be capable of maiti- 
taining — as many men and beaſts as the 
| preſent; 
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preſent; and, therefore, it would double the 


ſtock of both, with the means of employing and 


maintaining them. It would connect the various 


parts and families of each continent together, in- 


to one great and populous neighbourhood, and 


procure them health and plenty, with all the 
conveniencies. and all the advantages of mutual 
intercourſe, By removing the ſtagnant, crude, 


and putrid cauſes of the corruption of the air, 


it would be the effeAual means of procuring and 


diffuſing a more ſimple, pure, and falubrious at- 
moſphere over all parts of the globe; ſo that 


all men every where may draw in health, joy, 
and long life with every breath, and perhaps they 


might by degrees, in the courſe of time, recover 


the ſtrength and longevity of the Patriarchal 


ages. And are there any other ſuch objects of 
purſuit and acquiſition in this world ? None that 
1 can, comprehend. What are all the mines of 


gold and jewels in the world to theſe acquiſi- 
tions? The means and accomodations of life, and 


of multiplied population and induſtry, and of 


mutual and extended commerce, is the real wealth 


and happineſs of the world; and all this of 
courſe reſults from the propoſed, improvements. 


| wiſh to ſay as little as poſſible upon every - 


| part of my ſubject, to make myſelf properly un. 
derſtood; but perhaps I have ſaid too little about 
| * woods of America; ; and when 1 ſpeak of 


America 1 
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America, I beg leave to obſerve; that the ſame 
improvements will be uſeful and ſalutary to Eu- 
rope, Aſia, and Africa, under nearly the ſame 


parallels of latitude; and with reſpect to the ri- 


vers and moraſſes in all latitudes whatever. I ad- 
viſe clearing away the moſt of the wood of Ame- 


rica off the face of the country. But I am aware 


that the inhabitants will plead the neceſſity of pre- ® 


ſerving the woods for the important purpoſes of 


building and feuel ; and IJ am ſenſible that they 


cannot ſubſiſt without both, and therefore, a ſuf- 
ficient quantity of timber muſt, ſome how or 
oy be reſerved or procured for them. 


In order, at once, to remove eee ef-. 


fedts of the preſent: woods, and to give a ſupply 
equal to their neceſſities, 1 propoſe, that the ſides 


and ſummits of dry mountains ſhould be covered 
with wood, and that the dry banks, or ſides of ra - 
vines and dales, be filled with wood; and, I ima- 


gine, that theſe ſituations, along with the hedge 
rows, where they are uſed, and ſome few very 


narrow ſtrips, Wow be ee oy all 1 nes. 


clit, 4 
The ſides of ary: e and * thy, ſides 
of dales and ravines, will-certainly grow enough 


of timber for the tropical inhabitants, and for 
thoſe of all other warm countries; and therefore, 
they ſhould let no wood grow upon their plains, 


nor upon any of their humid or very fat grounds, 
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excepting ſome ſingle trees, and a few rows or 
lines to afford a ſhade from the burning rays of 
the ſun: And, if all the woods were cleared off 


the plains and richer ſoils, and all the moraſſes 
and ſavannahs drained, and the face of the country 
well cultivated, the cold parts of America would 
then become much warmer, and of a more equal 
temperature in all ſeaſons of the year; and tle 
climates and diſtricts which are at preſent nox- 

ious, ſickly, barren, and mortal, would become 
perfectly healthy, fertile, and agreeable, | 
The ſum of all the advantages which the na- 
tions of the world will reap by the great works 


and improvements propoſed to them, may be 


briefly comprehended i in three ee _ ot 


propoſitions, . 5 


1, The acquiſition and improvement of nu- 
merous parcels or tracts of land in almoſt all 
parts of the world, ſuppoſed to be nearly equal 
in value to all the land in the world at preſent 
under culture, conſidering the fertility and con- 
venient ſituation of the lands to be TT for 1 in- 


r and commerce. 


ad, The removing of all the ſtagnant milters, 
putrefaions, and other cauſes of noxious va- 


pours, off the face of the earth, and creating a 


ſimple, pure, and ſalubrious atmoſphere over all 


parts of the globe, which would procure more 
* and W _ climate and WEA- - 


ther 
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len every DPS without too mocks rain, Ke. in | 
_ thoſe places which are now deluged and ſteeped 
in water for half the year, or more; and, in 
_ courſe of time, the health and longevity of the 
human race would be greatly increaſed. | 
za, The improvement of the inland navigation | \ 
-of the world would greatly enhance the value of 
the firſt article, and would be-a very great con- 
venience to all parts of the earth. And here I 
may venture to make a plain and obvious remark; 
viz. that theſe three acquiſitions are ſo far con- 
need, and depend ſo. much upon one another, 
that each of them enhances the value of the other 1, 
two, and neither of them would be of an its | 
real value without the others: SP | 
| Before I conclude theſe curſory hints 1 upon this | 
great ſubject, 1. beg leave to expreſs my regret 
that I cannot with equal confidence point out a 
certain and infallible method of improving the 
andy deſarts of Barca, Arabia, &c! which are 4 
vaſt nuiſance upon the face of the earth; and, 
therefore, I could wiſh to ſay ſomething bs the 
purpoſe upon ſuch an intereſting ſubject. But 1 
find it exceeding difficult to treat this topick i in a 
practicable and ſatisfactory manner - 
It is unneceſſary to give any hiſtory of theſe tel. 
farts. It is well known, that the ſandy plains 
which are found in ſo many parts of the world, 
are 3 in three different ways: 
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7, As they occupy ſuch extenſive tracts of the 
ſurface of the earth, which is now entirely uſe- 
leſs, but which would be exceedingly valuable 
in ſuch ſituations, if only middling ſoil. : 
2d, Theſe ſands are always dry and combo. 
There is not ſufficient humidity in ſuch places to 
abſorb and qualify the burning rays of the ſun, 
- and therefore, in the hot weather of dry ſeaſons, 
the natural heat of the ſun in ſuch places is ſo 
much increaſed, that the atmoſphere becomes too 
hot for the life and health of man or beaſt ; and 
this exceſſive heat rartfies the air to ſuch a degree, 
as frequently to generate ſuch high winds and 
tempeſtuous weather, as ſweeps all before it. 
3d, Theſe winds and tempeſts make the ſandy 
plains ſo exceeding troubleſome and dangerous 
for travellers, that many thouſands of lives are 
loſt in them. It is not uncommon for a whole 
_.earavan, . conſiſting frequently of more than a 
thouſand men, beſides a ſtill greater number of 
cattle, to be buried at once under the fand, which, 
in a ſtrong wind, overwhelms them in-a moment ; 
and it has ſometimes happened, that whole ar- 
mies have been buried alive under tremendons 
| billows, or moving mountains of ſand, - I need 
not fay more to make it appear a deſireable ac- 
quiſition for the welfare of the world, if ſuch a 
dreadful nuiſance could be removed out of it, or 


at leaſt be ſo far died, as to prevent its ef- 
* feds 
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cl from being ſo _ pernicious and deſiruc- | 


tive. 


ticable; and here I can aſſert nothing with con- 
fidence. All I pretend to do, is, with diffidence, 
to ſuggeſt ſuch thoughts as occur to me, which 
appear to have ſome probability of ſucceſs. High 
mountains of ſand, or ſuch. deſarts as are of very 
unequal ſuperficies, are quite out of the queſtion. 
It is only ſandy plains that we ſuppoſe any Way 
practicable; and with reſpect to theſe, it is ſup- 
poſed, that moſt of the ſandy plains in the world 
are ſituated lower upon the plane of the horizon 
than the ſources of the neareſt rivers to each of 

them; and if ſo, it is further ſuppoſed, that ſome 
parts or branches of ſuch rivers can be turned out 

of their ordinary courſe or channel, and led or 

conducted on to the ſandy. plains. Where the ſan- 


Let us now e enquire if the thing i is at all hin 1 895 


dy plain is extenſiwe, a ſmall river will not be ſuf. 


ficient, and, therefore, it is neceſſary to look out 
for a large one, which, perhaps, is not to be found 
at a moderate diſtance. However, ſuppoſing it 
ſhould be more than a hundred miles off from 
any part of the deſart, it is, nord ings ne- 
 ceſlary to have it. + 
The expence of cutting a new channel for ſuch 
a river, to lead it to the neareſt part of the ſandy. 
plain, will be very great; and we ſuppoſe, that 
the benefits and conveniencies to be gained by it, 
will 


will alfo be very great. However, when the ri- 
ver is brought to the ſands, the work is only be· 
1 gun "Ft Is neceſſary to ſpread it over the ſands 
in a lake of ſome feet in depth, and to keep it 
there for a conſiderable period of time, if not for 
ever, which will every where be an arduous taſk, 
and in ſome places quite impracticable. 
This lake js to be made by banking quite round 
the ſandy plain. This bank, mound, or rampart 
muſt be of great length to encompaſs large ſandy | 
plains ; however, it will not in all places require 
to be of great height ; and as turf and clay are 
the moſt proper materials, theſe will generally be 
found at a ſmall depth under the outſkirts of the 
ſands, and they are eaſily dug and put together; 
and in ſome places the ſkirts of hills and riſing 
grounds will anſwer as part of the ſurrounding 
artificial mound; It is ſuppoſed, that three of 
four feet deep of water, all over the ſandy plain, 
is ſufficient ; for although hillocks of ſand ſhould 
riſe far above the ſurface of the water, the wind 
will ſoon blow them down into it, which, in the 
courſe of no long time, will produce a level, or a 
vaſt, though ſhallow lake. | 
| am aware, that the evaporation would be ſo 
very great from ſuch an immenſe ſurface of wa- 
ter, that few rivers in the dry ſeaſons would be 
ſufficient to ſupply the waſte ; but the rivers of 
Wore countrics generally overflow their banks 
| / . once. 
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once a- year at leaſt; and care muſt be taken to 
make the new channel ſuffictently capacious to 
bring enough of water to the ſands in the wet 
ſeaſons; and the inundations of the rivers will 
bring down from the mountain ſuch à quantity 
of earth and ſſime, as will in the courſe of time 
form a coat of ſoil over part of the ſands, upon 
which vegetation will ſoon appear, even under 
water; and, when the water decreaſes in the dry 
ſeaſons, it will increaſe or thicken to 4 SR "pu 
face or coat of graſs. 

Where the line of eirecimſercios wy ie 
add of the fands is not upon a perfect level, 
they ſhould only aim at laying u certain diſtrict 25 
diviſion of the ſands under water at once, Tup- 
poling it was no more, or even leſs, than'a third 
part at one time; and it ſhould be conlidered, 
whether or not more than one river can be turn- 
ed on to ſuch irtegular, or on to. any extenfive 
deſarts. When great rivers are turned out of 
their ordinary courſe for the pürpoſe of flooding 
ſandy defarts, I am ſenſible; chat the navigation 
from the ſen, if there is any, will be rather iiur 
ed than improved; however, if khe new channel 
is formed with a view to that purpoſe; the inland 
navigation may be greatly improved, as, by reaf6n 
of catara&ts and water - falls, many rivers are in- 
capable of inland navigation in their preſent ſtate: 
Where the figure of the ſurface of the ground 
5 . ; | 1 : | | | makes 
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makes it neceſſary to flood the ſands piece · meal, 
it is preſumed, that the diſtrict of ſand which is 
under water will, in a few years, be levelled by 
the winds; and the agitation. of the water; and 


that the ſurface of the ſand will be ſo immixed 


with the mud or ſediment of the river, as to pro- 
duce a regular coat of graſs; and this improve- 
ment will be effected the ſooner where the rivers 
are always muddied by the inundations from the 
mountains, and this always happens where the 


mountains are compoſed of argillaceous ſtrata. 


When the ſurface of ſuch portions of ſand are 
covered with a ſuſſicient coat of graſs, inſtead of 
being a nuiſance as formerly, they will then be- 
come of great uſe and value for paſture. Exten- 
ſive ſandy deſarts are generally ſituated between 


; the tropics, or in warm climates, without them; 


and theſe ſands greatly increaſe the heat of ſuch - 
climates ; 3 but. where water can be ſpread over 
ſuch ſands, it is well known, chat heat and moiſ- 
ture encourage and increaſe. vegetation; and, | 
therefore, a few years would make a wonderful 
change on ſuch ſands, However, where they are 
covered with a coat of graſs, they muſt not be too 
ſoon, nor too raſnhly deprived of all moiſture, leſt 
the heat of the climate in dry ſeaſons ſnould parch 

the ſurſace, and endanger its being broken up 
Again by the winds. The ſandy plains between 
" the, Frophes will ſoon experience a ſurpriſing 
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change of clings; when laid _— water. In- \ 
ſtead of the burning heats which are now ſo in- \ 
| tolerable and deſtructive, a plentiful and falubri-' / 
- ous vapour will then be exhaled from an exten- 
ſive ſurface of water and humid ſand, which will 
cool the air, and make thoſe countries healthy, 
fertile, and pleaſant, which are now unſufferable, 
even to the raging blood of the lion and tiger, 
who are obliged to-plunge into the rivers up to 
the noſtrils, or to retreat into the deep receſſes of 
gloomy caverns, during the heat of the day. 
Deepening the rivers, draining the moraſles, 
extirpating ſuperfluous foreſts, and flooding. the 
ſands, with other proper and neceſſary improve- 
ments of the ground in the continent of Africa, 
would totally change the conſtitution of the cli- 
mate and atmoſphere of that quarter of the globe. 
Such ſalutary improvements would be productive 
of wonderful revolutions in that great continent. 
It is generally known and allowed, that Africa is 
moſt convenientiy ſituated for extenſive com- 
merce; and that there is, in many of the known 
regions of that continent, a deep and excellent 
ſoil, tho? in moſt places either covered with wood, 
or ſteeping in moraſſes, or fermenting in the pu- 
trefying fruits of its own fertility, all of which 
produce ſuch an immenſity of noxious reptiles, 
inſects, and animalculæ, that the air and the wa- 
ters are filled with them; and, of courſe, health, 
Tos i 3 * . 1 : 
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plenty; and happineſs are baniſned, and with ne- 
ver viſit thoſe regions, while indolence and bar. 
1 bear ſo much ſway as at preſent. 

Induſtry and good government, with an unity | 
| of deſign, among the ruling powers of that coun- - 
try, for the general good, would ſoon make it a 
paradiſe; but the foundation of fuch happineſs 
muſt be laid by Europeans. Were Africa pro- 
perly improved, many extenſive regions of it 
might vie with any part of the known world for 
the excellence and abundance of its productions, 


and for extenſive and proſperous ae ee 1 1 


every human felicit . 
The great importance of this ſubject F 2 bd. 


_ cient apology for my propoſing it. 


If the nations and rulers of the world will not 
regard What ſuch an obſcure perſon ſays upon 
ſuch momentous topics, that is not ex fault. 1 
have done my duty. 

But why ſhould I ſufpect, chat the beſt | inten- 
tions, and moſt haneſt endeavours, ſhould be al- 
24 together loſt ? Some good philoſopher may take 

notice of theſe ruſtic hints, aſſume the ſubject, 
and communicate it to the world in more ample 
form, and a better dreſs; and then others will be 
emulous to follow him, until at laſt it becomes 
as popular a ſubject as it is a fertile one; and 


there never was a een of greater magnitude 
ee e 
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and } importance, for the improvement and welfat | 
of the world, propoſed by man. 125 
There is no leſs propoſed than ſuch teal and 


ſolid improvements of all parts of the world as 


are actually accompliſhed i in China, and in ſome [> 


other places; and it is ſuppoſed, that theſe im- 
provements would enable the earth to maintain 
near double the number of its preſent inhabitants, 
and that they would be much better maintained 
than multitudes are in the preſent unimproved 
ſtate of many countries; that by theſe improve» 
ments, the ſeveral communities on the ſame con- 
tinent would be much better connected together, 
in mutual intercourſe, by the improvement of in- 

land navigation; and that all nations would res 

_ ciprocally reap the benefits of theſe improvements, 
by the multiplied means and conveniencies of en- 

larged commerce. And, to crown all, the extir- 

| pation of the ſuperfluous woods; deepening the 

_ rivers, and draining the moraſſes of the world; 
would bring about ſuch a total change of the eli- 
mate and atmoſphere of all nations, that ſickneſs 
and pain would in a great meaſure be baniſhed 
from the children of men, when they would every 
where breathe a purer air, and enjoy a more 


wholeſome diet, the conſequences of which would | 


be the enjoyment of firm health, wanne, ag 
We in 1 1 of to earth. EE, 


FINIS, 


| 8 8. line 19. for erilly, read gritty. 


VOL u. 


P. 58. I. 24. for from eaſt to weſt, r. from weſt to caſt. 
P. 91. I. 15. for grounds, r. ground. 

P. 95. I. 3. for ſyſtem, r. ſyſtems. 

P. 95. 1. 17. for new earth, r. a new earth. 


P. 112. I. 10.7. muſt ſubſide mixt and hlended. 


P. 125. I. 20. for about five, #. of about five. 
P. 130. I. 21. for origin, r. organization. 
P. 131.1. 19. for and upon, r. within and upon. 
P. 135. 1. 11. for real and partial, reſt at a — r. real or partial 
P. 141. I. 17. for range, r. ranges. 
P. 14. I. 8. for on an accurate, r. that on an accurate. 
0 204, 1. 1. for depoſition, r. diſpoſition. 
P. 289. 1. 26. for the hunting of leopards, r, hunting TRAY a 
P. 332. I. 13. for being thrown out, r. thrown out. 5 
P. 335. I. 9. for ſmall-pox as, r. ſmall - pox is. 
P. 387. I. 19. for 1 have, r. Thad. 
P. 396. 1. 13. or or variety, r. or vacuity. 
P. 420. L 7. for Amcer, r. Amur. 


P. 469. I. 22. for theſe, r. that. 


P. 409. J. 25. for impracticable, r. praQticable. 


